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UMEROUS instances might be quoted where useful principles on ortho- 

dontie mechanism have not been appreciated at the time of their intro- 
duction. This has been due in some instances to the fact that certain defects 
were apparent in them which seemingly were not amenable to correction 
and as other means were available which seemed adequate for the purpose, 
effort toward overcoming imperfections was retarded rather than stimulated. 
In the opinion of the writer, this line of reasoning applies fully to the ‘‘open 
tube attachment”’ and its use in conjuction with the labial arch wire, the 
combination of these two elements going to make up what we term the ‘‘open 
tube applianee.’’ This means of controlling tooth movement was introduced 
many years ago by Dr. Calvin S. Case and the indications for its application 
according to his interpretations are fully described in his book. That its 
possibilities have not been fully appreciated by any number of practitioners 
is apparent. This has been due partly to the fact that suitable alloys for 
its construction have not been available until within the last few years, and 
owing to the exacting character of this factor, the other details essential to 
its perfection could not be worked out until this had been solved. 


DESCRIPTION OF THE OPEN TUBE ATTACHMENT 


‘“The open tube’’ is a piece of metal of suitable size and thickness formed 
(0 partially encirele a round wire. Used as an orthodontic attachment, the 
center portion of its external circumference is securely soldered to a plain 
fitted band. The extent to which the metal should encircle the wire should 


*Read before the Pacific Coast Society of Or reer at its Eleventh Annual Meeting, 
Fairmont Hotel, San Francisco, California, Feb. 18-20, 1924. 
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not be greater than 75 per cent of its circumference for reasons which will 
be given later. Its most useful field of application is in connection with labial 
arch wires where it serves as a medium of attachment between such wires 
and the teeth to be moved. In addition to this, there are instances where 
it may be used with lingual arch wires or as a medium of attachment between 
auxiliary springs and teeth to be moved. It is intended only for use with 
round wires, in fact this is one of its advantages for we all know that as a 
foree-reducing medium, the round wire is more easily controlled and has 
decided advantages over all other forms. 

As previously stated, one ot the most important things in connection 
with this attachment is the material of which it is constructed. In fact, 
this one factor will determine very largely whether it will prove successful. 
Various metals employed in the past did not have sufficient strength and 
resiliency to allow for the opening and closing of the tube incident to the 
placement and removal of the arch wire. For instanee when nickel-silver, 
gold of various grades, platinum or iridioplatinum were tried out. they all 
possessed characteristics unfavorable to this operation and after being opened 
and elosed a few times, would break, thus necessitating the removal of the 
attachment band and the soldering on of a new ‘‘open tubing.’’ This nuisance 
in itself was sufficient to discourage any busy operator from utilizing the 
method. 


THE AUTHOR’S EXPERIENCE IN DEVELOPING THE ATTACHMENT 


I first used the open tube as a medium of attachment in 1907, but soon 
discarded it for the reasons mentioned above. With the introduction of gold- 
platinum-palladium alloys, it was tried out again and after a series of 
experiments, several alloys quite favorably adapted to the purpose were 
found. These, however, did not come up to the standard required so I 
secured the cooperation of an expert metallurgist* and through his help an 
alloy consisting of gold 60 per cent, platinum 20 per cent, silver 10 per cent. 
copper 10 per cent was developed. After a thorough trial, it was demon- 
strated that this constituted the ideal alloy. After numerous experiments. 
it was found that the most suitable thickness for open tubes was .010 and 
the best width for universal use was .091 of an inch. Therefore. strips of 
material were obtained in this width and thickness in foot lengths for easy 
handling. In endeavoring to work out a plan for making the attachments. 
a pair of pliers was designed having a die and counter for swaging the 
tubes, but owing to the difficulty in having the dies made for other practi- 
tioners to use this method was given up as it was found that ‘‘open tubes’’ 
eould be quite easily formed by bending the material about the end of an 
ordinary pair of flat-beaked pliers, the beaks of which had been filed down 
to the proper thickness or by bending the material about a round wire of 
suitable size. 

In spite of the fact that a suitable alloy was developed for the attach- 
ment, considerable difficulty was encountered in always securing it in uni- 
form thickness. This frequently led to annoyance, especially when the mate- 
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rial was too heavy as this increased the holding power of the attachment 
to the extent that the areh wire could not be unlocked readily. In fact, 
sometimes the resistance offered was so great, that in prying it loose, the 
surface of the band to which it was soldered would be disturbed; further- 
more, in making the attachments the uniformity of the other proportions (i.e. 
circumference and width) were not accurately maintained with resultant 
loss of efficiency. 

In an effort toward overcoming these difficulties, I designed a new attach- 
ment which is shown in Fig. 1.* The new and improved attachments are 
machine-made which insures uniformity. They are stamped from a_ eross- 
shaped piece of material so that two arms extend laterially from the open 


Fig. 1.—The author’s “Open Tube Attachment.” This is stamped from a cross shaped 
piece of metal so that two arms extend laterally from the ‘open tube,’’ which serves to rein- 
force the labial surface of the band to which the attachment is soldered. One arm is longer 
than the other, so that when necessary it may be utilized for rotating the tooth as shown 
in Fig. 2. In the upper right-hand corner the extent to which the ‘‘open tube” should pass abut 
the wire is shown. In the upper left-hand corner an “open tube” is shown encircling the wire 
to too great an extent. This is incorrect. 


tube after it has been completed. These serve to reinforce the labial surface 
of the band to which the attachment is soldered and prevent it from becom- 
ing loosened from the tooth during the process of locking and unlocking 
the arch wire. These two arms are not of equal length, one being left longer 
than the other. This is done so that if a tooth is to be rotated, the end of 
this longer arm may be left unsoldered from the surface of the band and 
a delicate hook formed for the attachment of a ligature. (See Fig. 2.) A 


*The writer has not patented this attachment as he feels such action would not be in 
keeping with the highest conception of professional ethics. 
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silk or other form of contractile ligature will be found very useful for this 
purpose. Two diameters of wire are used to the best advantage with this 
mechanism, namely, that which is .0386 and .030 of an inch in diameter. 
With either, very satisfactory results are obtainable so that the selection of 
one or the other is largely a matter of preference with different operators. 
A combination of the two sizes has proved the most satisfactory with me, 
used as follows: for the threaded portion entering the buccal tubes of the 
anchor bands and carrying adjusting nuts, wire .036 of an inch in diameter 
is used. Both of these segments are usually an inch in length. The inter- 
vening segment is made of wire .030 of an inch in diameter. When the de- 
mands of anchorage require it oval or rectangular, threaded ends may be 
used in conjunction with suitable buccal tubing to go with them. These 
parts are shown in Fig. 3. 


‘ig. 2.—The mechanics involved in using the rotating arm of the “open tube’’ attachment. 


‘ig: 3.—Arch wire parts used advantageously in assembling the “open tube appliance.” 


While the new and improved open tubes are designed for use with cither 
a wire .036 of an inch in diameter or .030 of an inch in diameter, the latter 
size (.050) is, in my opinion, preferable. In using this size, a loose fit is 
obtained between the arch wire and the attachment, which renders adapta- 
tion of the arch wire an easy matter. When in its desired position. the 
open tubes are then compressed against it with a pair of flat-beaked pliers. 
This gives them a very snug fit ard yet the finger can be run around the 
front of the arch wire and across the front of the attachments and no rough- 
ness detected. It will prove interesting to compare other appliances with 
the “‘open tube appliance”’ in this respeet. Fig. 4 shows such an appliance. 
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SOLDERING THE ATTACHMENTS TO BANDS 


In soldering an attachment to a band, the free hand method should not 
be employed, that is, the band should not be held in one pair of pliers and 
the attachment in another as is ordinarily done. The following method will 
be found advantageous. First, bend the extension arms of the open tube 
attachment to such a degree of curvature that they will lie in eontaet with 
the labial surface of the band to which it is to be soldered. Then flux the 


Fig. 4.—The “open tube appliance’ in position for the treatment of a typical case of 
“lass I. On the maxillary teeth, the spring of the arch wire is being utilized for the buccal 
movement of the first premolars and this same source of force supply (with the addition of 
ligatures attached to the rotating arms of the open tubes) is being put into effect for the 
rotation of the central incisors and the right lateral incisor. The left lateral incisor is being 
moved through the use of an auxiliary spring extending from the arch wire. On the lower 
‘reh are shown auxiliary springs being utilized for the labial movements of the lateral incisors. 


surtace of the band and lay the attachment on the surface where it is to 
be soldered. Using a pair of band-soldering pliers with delicate, narrow 
beaks allow one of the beaks to pass between the lips of the open tube and 
the other to rest opposite this point inside the band. This holds the attach- 
ment exactly where it should be. A very small piece of solder is then laid 
at the junction of the attachment and the band and these earried into the 
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flame and the solder fused. Eighteen karat solder may be used with safety if 
care is exercised. 

In using the rotating arm of the open tube, it becomes necessary to 
leave a suffiicent amount of this longer arm unsoldered and formed into a 
delicate hook so that a ligature may be passed under it and tied about the 
arch wire. This hook may be formed with a delicate pair of pliers by caus- 
ing the arm to assume the same degree of curvature as the labial surface of 
the band to which it is to be soldered and then applying some antiflux to 
this particular portion so that it will not be soldered along with the balance 
of the attachment. If a more pronounced hook is desired, the following 
method may be followed: With a pair of flat-beaked pliers, the end of the 
rotating arm may be bent out approximately at an angle of 45°, this bend 
being placed approximately at the center of its length (i.c., of the rotating 
arm). The open tube attachment may then be soldered to the band. The 
band is then placed upon the patient’s tooth and a small piece of metal 
ligature wire is formed into a loop and drawn tightly into the cmbrasure 
where the bent-up portion of the rotating arm joins the band. While hold- 
ing the ligature in this position, a blunt instrument is pushed down over 
the free end of the rotating arm causing it to bend down over the ligature 
wire. The ligature is then cut and drawn out leaving a delicate hook under 
which a ligature may be slipped with ease. This character of hook has one 
disadvantage not possessed by the one first described, in that before the 
tooth is completely rotated, the hook is brought into contact with the areh 
wire. This necessitates the bending of the wire to compensate for the space 
occupied by the hook, but this is not a serious matter. Of the two hooks, 
however, the writer recommends the first-mentioned type. (See Fig. 2.) 

When the bands carrying the open tube attachments are first cemented 
to place. the open ends or lips of the tube should be allowed to remain 
open their full width for this makes possible the easy adaptation of the arch 
wire. After this adaptation has been completed, the tubings are gently 
pressed down against the arch wire with a pair of flat-beaked pliers. If 
handmade attachments are used, a small carborundum stone is utilized to 
polish off the excess of material, the polishing processes being continued 
until the finger may be run across the open tubings and arch wire and no 
roughness detected. The final polish can, of course, be put on with a cuttle- 
fish disk. The open ends or lips of the open tube should be polished in a 
slight curve so that no corners will be left to irritate lips or tongue. If 
machine-made attacliments are used, polishing is unnecessary and will prove 
detrimental. 


LOCKING AND UNLOCKING THE ARCH WIRE 


Where open tubes are constructed of a suitable alloy, the arch wire 
will go to place with a distinct snap as it is sprung through the lips of 
the attachment. This is especially true where wire .036 of an inch in diameter 
is employed. In using wire of smaller diameter, for instance, .030 of an inch 
in diameter, it nearly always becomes necessary after the removal of the areh 
wire and replacing it, to exert slight pressure with a pair of pliers upon the 
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open ends or lips of the tube in order to render their locking function abso- 
lute. This seeming disadvantage, however, will be found to be negligible. 
The unlocking of the arch wire becomes an extremely simple matter if 
proper means are used. This is accomplished to the best advantage through 
the use of a straight chisel, having a long, sharp, beveled edge, its blade be- 
ing about two millimeters in width. By placing the edge beneath the arch 
wire on the mesial or distal side of open tubing and giving a sharp ery, the 


Fig. 5.—Appliances used in the correction of a typical case where the mandibular arch 
is in distoocclusion and the maxillary anterior teeth protrude. On the upper appliance the 
attachment between the labial arch wire and the teeth to be moved is secured through the 
use of “open tube attachments.” This combination of appliances, so far as banded teeth are 
concerned, may be varied in accordance with the demands of tooth movement. It will be 
noted that vertical pins from the arch wire are in contact with the labial surface of the lateral 
incisors and the canine teeth. This is done to prevent these teeth from tipping as they move. 
For the lower appliance, a removable lingual arch wire is suggested. 


areh wire is unlocked. If a narrower chisel is used, or one having a blunt 
edge, the operation is not accomplished with the same degree of ease. Where 
the arch wire is to be unlocked at several points, it is best to start in at one 
side and unlock it in sequence. 
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FIELD OF APPLICATION OF THE OPEN TUBE APPLIANCE 


In considering the range of usefulness of any medium of attachment or 
appliance, we are naturally interested in the extent to which it may be 
used and the character of tooth movements which may be accomplished with 
it. In this connection, it is entirely within the bounds of reason to state 
that through its proper application, the same character of tooth movements 
may be accomplished as are possible with the labial arch wire with ligatures 
or with the pin and tube appliance or later modifications of similar types. 


Fig. 6.—An “open tube appliance” is shown on the maxillary teeth of a case which, among 
other requirements, necessitates radical changes in the inclination of the incisors. Through 
the use of open tube attachments in conjunction with vertical pins from the arch wire this 
character of movement is accomplished. It is not necessary to have the vertical pins longer 
than those shown in this drawing. In bringing about this movement, the vertical pins are 
given a slight bend toward the tooth before the appliance is locked into place. The extent 
of this bend governs the amount of root movement. It will be apparent that as the apices 
of the roots are moved labially the incisal edges of the teeth are moved lingually. The action 
of this appliance is so positive that those who use it are cautioned against the application 
of more than gentle pressure. 


In other words, teeth may be moved bodily, or they may be tipped in accord- 
anee with the needs of treatment. They may be depressed or elevated. They 
may be moved mesially or distally, or they may be rotated. (See Fig. 4, 5. 
6. 7, 8, 9 and 10.) 
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As a general rule, the open tube is soldered to the center portion of 
the attachment band although its position may be modified in accordance 
with the direction of force to be applied to the tooth or teeth to be moved. 
In controlling force, certain auxiliary attachments are essential under certain 
conditions. [or instance, if incisors are to be moved bodily forward, short 
delicate pins .020 of an inch in diameter should be soldered to the arch wire 
and allowed to extend downward on the mesial or distal side of the open 
tube in such a relationship that they will rest upon the labial surfaces of the 
band. These should in no instance extend below the edge of the band itself 
and in most cases, need not be this long. Through the use of these pins, 
the roots may be tipped labially by giving the pins a slight bend toward 


Fig. 7.—A combination of appliances suitable in the treatment of some cases belonging 
to Class III. An “open tube appliance” is used on the mandibular teeth, while a removable 
lingual arch is utilized on the maxillary teeth. The latter appliance is stabilized in its position 
through the use of “open tube attachments” soldered to the lingual side of bands on the 
canine teeth. 


the band before the arch wire is carried into its seating position. When 
seated, the ends of the pins will then exert pressure when the wire is in 
place, the open tube constituting the fulerum. The mechanical principles 
involved are shown in Fig. 6. 

When used for the depression of the maxillary or mandibular incisors 
or for the reciprocal action of elevating the molars, this medium of attach- 
ment simply serves as an easy means of operating the spring action of the 
arch wire. Whether vertical pins from the arch wire are used with them 
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for this movement depends upon the demands of anchorage and whether 
additional root movements are desired in conjunction with depression. Where 
elevation of the anterior teéth is desired as in ‘‘open bite’’ cases, the same 
principles would apply, plus the addition of intermaxillary elastics. Fig. 
8 shows the open tube appliance as used for this purpose. 


Where a tooth is to be rotated, the lips of the open tube attachment 
should be slightly pried apart if an arch wire larger than .030 of an inch 
in diameter is used so that the turning process may not be interfered with. 
This does not apply, of course, to very slight rotations which may be aeccom- 
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Fig. 8.—The suggested use of ‘‘open tube appliances” in the treatment of an‘“‘open bite” case. 


Fig. 9.—A method of closing the space between teeth through the use of a contractile ligature 
and also of maintaining the teeth in their corrected relationship. 


plished by changing the shape of the arch wire to the desired form and 
then locking it in place with the attachment. 

Emphasis has already been made of the fact that the success of the 
open tube attachment is dependent: first, upon its being made of a correct 
alloy; second, proper proportions in so far as width, thickness and cireum- 
ference are concerned; and third, correct tempering. This last point must 
not be overlooked and after the attachments are soldered, they should be 
tempered by heating to a red heat, followed with slow cooling. 
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In suggesting this method, it is not the intention of the writer to ad- 
vocate it as a universal means of tooth movement. Under certain econdi- 
tions, it will be found very useful, possessing advantages in common with 
other forms of appliances. It is simple, delicate and cleanly, and if the 
various steps in technic are properly carried out, this appliance will prove 
very efficient. It offers unusual advantages due to the simplicity and ease 
of adaptation of the arch wire to the attachment bands. Furthermore, due 
to the fact that the degree of rigidity can be absolutely controlled through 
the amount of tension with which the ‘‘open tubes’’ are made to grasp the 


Fig. 10.—The “open tube attachment” may often be used to advantage in stabilizing the posi- 
tion of a lingual arch wire or in controlling the force of auxiliary strings. 


arch wire, it is possible to place the arch wire in an absolutely passive 
state during the first few days of treatment and thereby avoid that extreme 
soreness which is common to rigid types of attachment. It is possible with 
this appliance to have in operation upon adjacent teeth character of attach- 
ments varying greatly in principle for they may be rigid, semirigid of non- 
rigid depending upon the demands imposed by the character of tooth move- 
ment being accomplished. Few appliances are possessed with this degree 
of selection for most other forms have either an absolutely rigid attachment 
or one which is purely nonrigid. 
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THE REGENERATION OF BONE*® 
By Epwin P. Lenman, M.D., Sr. Louts, Mo. 
From the Department of Suraery, Washington University School of Medicine 


HE firm foundation of modern orthodontia on universal principles of 

pathology and physiology has resulted in one valuable collateral gain 
among a host of other advantages. I refer to the better mutual understand- 
ing, the closer cooperation, the nearer professional brotherhood, between the 
Doctor of Dental Surgery and the Doctor of Medicine. This is as it should 
be. Orthodontia is rightly a specialty of general medicine, split off only on 
account of the highly technical knowledge required in its procedures. A 
minor, but to me, a delightful result of the union of orthodontia and medicine 
is this present opportunity to address you. 

In presenting my subject, ‘The Regeneration of Bone,’’ I intend to limit 
myself largely to the more general aspects of the problem, to present the 
underlying pathology of bone reproduction. I could not venture, before this 
audience, to discuss the application of these principles to your specialty. In 
approaching any problem of pathology, one is forced to clarify one’s concep- 
tions by a consideration of fundamental cellular relationships. For that 
reason, I must ask you to forgive me if part of what I have to say may seem 
elementary. 

There is nothing that will give us a better introduction to this subjeet— 
as to any subject—than a review of its history. When we see to what con- 
clusions observation and deduction led our forefathers, what were their stum- 
blingblocks and by what paths we have at length attained our present knowl- 
edge, we can best estimate how valid are our conceptions and what effort lies 
before us. 

There has never been any doubt that some sort of healing of bone oceurs. 
Broken bones united long before men began to think of causes. The mechan- 
ism of this union awaited an adequate explanation until the introduction of 
the experimental method. The earliest period of recorded medicine, however, 
presents ideas on the regeneration of bone. These were founded rather on 
imagination than observation. Hippocrates believed that bone did not re- 
generate; he aseribed the union of bones following fractures to some action 
of the marrow. We must remember that Hippocrates was thinking of bone 
entirely in terms of its hard substance. If we read ‘‘marrow’’ to mean the 
soft tissue associated with bone, then it becomes clear that this earliest great 
observer was very near the truth. Bone, in the sense that Hippocrates knew 
it, does not regenerate. Galen first expressed an idea that many centuries 
failed to weaken, namely that the ‘‘juice’’ of bone is released by a fracture, 
fills the gap between the ends and there solidifies The solidified juice is the 


*Read before the Southwestern Society of Orthodontists, Tulsa, Okla., April 9, 10, 11, 1925. 
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callus. It is amazing to observe that during this period and the centuries 
that followed, operations that took advantage of the regenerating power of 
bone were advised and recorded. The excision of a necrotic bone (the modern 
sequestrectomy) was more than once reported with complete reconstitution 
of the affected bone. Naturally, no real progress could arise from such mis- 
taken underlying notions. At the period of birth of modern thought, an 
unfortunate event occurred. Clopton Havers (1692), an anatomist to whom 
we owe the discovery of the minute vascular canals in bone that bear his 
name, expressed complete agreement with the older conceptions. His idea, 
dovetailing with humoral pathology, was that the function of the periosteum 
is to limit the expansion of the osseous juice. Callus to him, as to his pre- 
decessors, is this juice solidified. This confirmation of old ideas by a modern 
authority crystallized thought for a century, until the experimental method 
made itself felt. The reason for this tremendous influence must be seught 
not only in the eminence of Havers himself, but also in the fact that here for 
the first time an apparently reasonable function for the periosteum was de- 
scribed. From this period on, one finds numerous examples of operative 
treatment of bones, but the regeneration that frequently followed was ascribed 
to its true cause by no one until Duhamel applied the experimental method 
to the problem in the period 1739 to 1743. This was pioneer work, an ad- 
vance with new weapons into a new field. It was at a time long before 
cellular pathology was dreamed of. In a broad sense it attained the truth, 
namely, that bone regeneration depends upon the periosteum. Duhamel ob- 
served the thickening of this membrane and its later consolidation into bone 
in experimental fractures and drill holes. It is amazing that this observa- 
tion, self-evident enough to us, should not have been at onee confirmed and 
accepted. Such was the intellectual spirit of the times, such the preference 
for written tradition over first-hand observation, that for a full century a 
school, strong both in numbers and in eminence, refused to accept it. Haller, 
the physiologist, was the first to oppose it, and his opinion carried weight. 
Bichat added opposition somewhat later. But during this period there was 
a constantly increasing mass of evidence, both clinical and experimental, that 
hones regenerate and that such regeneration is due to periosteal activity. The 
work of Flourens, published in the years preceeding 1847, is outstanding. 
Surgeons, military and civil, were here and there performing subperiosteal 
resection of bones and reporting complete regeneration. The application of 
the microscope to pathology had its influence. The work of Ollier; just after 
the middle of the last century, crystallized all this evidence and led to the 
final acceptation of the regenerative function of periosteum. He experi- 
mented ingeniously and under the most rigid scientific standards, discarding 
any evidence that could possibly be construed as inconclusive or ambiguous. 
The first chapter of his hook, ‘‘Régénération des Os,’’ is a remarkable exposi- 
tion of the seientifie method. 

I have said that Hippocrates knew bone only as the hard substance. 
Modern consideration of bone growth and bone regeneration must be ap- 
proached with a clear-cut conception of bone as living tissue. One’s earliest 
-ontact with bone in the dissecting room originates sn anatomic point of 
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view, a mental picture of shape and size, mechanical stress and the adapta- 
tions necessary to mechanical function. The cell is lost sight of. One thinks 
only of the caleium-containing matrix, the intercellular substance, which alone 
is left when the skeleton reaches the dissecting table. As a matter of fact, 
of course, the intercellular substance is the least important of the elements 
of bone in relation to the normal physiology of growth and the pathologic 
physiology of regeneration. If we can keep in our minds throughout this 
discussion the conception that bone is a network of living cells encapsulated 
by living membranes and that the fate of these cells, the changes they undergo 
in reaction to injury, are the factors that determine growth and healing, we 
will go far towards a clearer vision of the general problems involved. 

We can describe the significant elements of adult bone under four head- 
ings: (1) the bone cells; (2) the periosteal cells; (3) the endosteal cells; 
(4) the calcified matrix. To these must be added in any general description 
the blood vessels, the nerves and the marrow, elements which do not greatly 
concern us in relation to the matter in hand. 

If we examine a cross section of a long bone near the middle, we find a 
central cavity containing marrow substance surrounded by a hard tubular 
shell. Near the ends of the long bones and throughout the membranous 
bones (such as the jaw), the marrow cavity is broken up by a multitude of 
fine bony partitions, the trabeculae of spongy bone. If now we examine the 
bony shell or cortex, we find a definite architecture. On the inner and outer 
surfaces, the matrix appears in layers lying parallel to the surface. Further 
in, the layers lose the parallel arrangement and are there grouped in a series 
of coneentrie circles. In the center of each of these circles is an opening, 
the haversian canal, containing a blood vessel and lined with a membrane. 
Throughout the substance of the matrix between these canals and in the 
parallel layers are numerous smaller openings, the lacunae, in which lie the 
bone cells. We will discuss their origin later on. These are living cells. 
Whether they make contact with each other by fine prolongations through 
minute passages in the matrix is an unsettled question among histologists. 
Enveloping the outer aspect of the bone is the periosteum, a membrane c¢on- 
sisting of several layers of cells resembling connective tissue cells, with an 
elongated nucleus and abundant fibrillar intercellular substance. A similar, 
much thinner membrane lines the inner surface of the long bones, the tra- 
beculae of the marrow cavity of spongy bone, and the haversian canals. 
This is known as the endosteum. The periosteum and endosteum are the 
structures responsible for bone regeneration. 

The processes involved in the embryonic origin and later growth of this 
complex living structure are of great interest and very closely related to its 
regeneration after injury. The bones in the embryo first take their shape by 
a separation and condensation of the fetal connective tissue. There are two 
ways in which these fibrous bones are ossified: first, by direct calcification 
of the fibrous intercellular substance, and second, through an intermediary 
stage of cartilage. All membranous bones, including the maxilla and most 
of the mandible, are developed by the former method. The long bones are 
developed by the latter method. 
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The bone in its fibrous stage consists of embryonic cells lying in an 
abundant fibrillar intercellular network. When calcification of the inter- 
cellular substanee begins (Fig. 1), the embryonic cells are here and there 
included in the substance of the newly formed matrix, and thus become the 
bone cells that we have already described. The calcifying process continues 
to spread from the original center or centers until the entire bone is formed. 
A familiar example of this process is the calcification of the membranous 
bones of the cranium after birth, the gradual advance of hard bone about the 
fontanelles of the infant head until ossification of the skull is complete. 

In the second type of ossification, that of the long bones, this process of 
direct calcification is replaced by a process in which hyaline cartilage is pro- 
duced (Fig. 2). The matrix becomes cartilaginous instead of bony. The 
embryonic cells become cartilage cells instead of bone cells. Later on the 
change to hard bone begins. Calcium appears near the middle of the shaft 
and spreads towards the ends. This is probably not a simple deposit of 
calcium in the cartilage matrix, but a disappearanee of cartilage before the 
advancing ossification. 


Fig. 1.—Ossification of a membranous bone in the embryo. The calcification of the 
connective tissue bundles, the presence of osteoblasts and the inclusion of future bone cells 
in the matrix are clearly shown. (Reproduced from Stéhr’s Histology, F. T. Lewis translation. ) 


This, then, is the mechanism by which bones appear in the fetal con- 
nective tissues. The next problem relates to their growth after ossification 
is complete. It may be divided into two subdivisions: first, the problem of 
srowth in length, referring particularly to the long bones, and second, the 
problem of growth in the other diameters, referring to both long bones and 
membranous bones. 

If two nails are placed in the wall of a fully solidified long bone of a 
young animal, and the distance between them is measured after the animal 
has attained full growth, it will be found that they have not moved away 
from each other. This illustrates the first axiom, namely that solid bone will 
uot grow in length from within by expansion. The calcified matrix cannot 
expand. Whatever growth takes place must take place by accretion. And 
in the long bones we find an admirable mechanism for such growth. We have 
noted that ossification of these bones begins in the centers of the shafts and 
proceeds towards the ends. During the period of active growth of the in- 
dividual, the cartilage in which ossification takes place does not entirely dis- 
appear but remains as two thin shells lying at the ends of the shaft beneath 
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the two heads of the bone. Here the steady accretion of bone takes place 
during the growing period. At cessation of growth the cartilage disappears 
and the heads become firmly united by solid bone to the shaft. 

Completely calcified bone will not grow interstitially but soft bone will 
grow interstitially. The experiment just described, if done on a youne 
bone not yet hard, will result in separation of the nails. This is an observa- 
tion which has a curious reference to adult pathology. Bones in certain 
pathologic states that render them soft, will occasionally inerease in length 
long after the epiphyseal cartilages are united. This growth is undoubtedly 
a genuine interstitial addition of new bone, a true expansion of the matrix 
exactly comparable to such growth in young bones. The commonest condi- 
tions in which this phenomenon is encountered are osteomyelitis, Paget’s dis- 
ease of bone (osteitis deformans) and Recklinghausen’s disease (neurofibro- 
matosis), all of which result in a certain degree of decalcification, that is of 
softening of the bone. 


Fig. 2.—Cartilaginous ossification of a long bone in the embryo. The disappearance of 
the hyaline matrix before the advancing young bone trabeculae can be seen. Note osteoblasts 
and osteoclasts. (Reproduced from Stéhr’s Histology, F. T. Lewis translation.) : 


Growth in the other diameters of bone is accomplished by an entirely 
different mechanism. Early in the embryonic development of bone, there 
appear two special types of cell to which are ascribed particular functions— 
the osteoblast and the osteoclast. The former is a small triangular cell which 
clings in palisades to the surface of the developing bone. It is believed, as 
its name implies, actually to deposit layers of matrix. As these cells proceed 
with their function, an occasional one is surrounded by the new matrix, and 
again a bone eell is produced. The osteoclast is a much larger cell, some- 
times with multiple nuclei. It is believed to destroy the matrix at sites where 
bone is not needed. Now these processes of building up and tearing down 
are going on during growth continuously. An osteoblast may be found next 
to an osteoclast. It is easy to imagine that the entire architecture of a bone 
could be altered by such interwoven action. For instance, if osteoclasts were 
busy on the inner surface of a bone and osteoblasts on the outer, the bone 
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would inerease in diameter without change in proportion. Although the 
phenomenon is not so simple as that, yet the underlying principle is well 
illustrated. We shall meet a similar mechanism in discussing the regenera- 
tion of bone. 

So much for the histologic picture presented by the growth of bone. 
Other aspects of the general problem of bone growth are intensely interesting. 
The mechanical adaptation of bone to its function, its changes in shape and 
character at differing ages and under differing conditions, the influences of 
vitamines, light waves, radioactive substances, and hormones, offer many 
broad questions of which we will concern ourselves briefly with two. 

In general, bones assume a shape adapted to the function they are to 
perform. The grouping of bone masses and trabeculae in the head and neck 
of the femur is the classical example of a bone minutely adapted to its chief 


Fig. 3.—Drill-hole at four days. This and the succeeding figures to and including Fig. 9 
ure microphotographs of experimental bone lesions made by passing a fine drill through the 
cortex of a long bone under aseptic conditions. The figures represent cross-sections of the 
bones at the level of the lesion. The normal structure of bone can be seen in the two seg- 
ments of cortex shown on each side of the drill-hole, which passes in a vertical direction from 
ubove down. The earliest production of endosteal new bone trabeculae is shown. 


task, namely the supporting of weight. The pull of the muscles, the mechan- 
ical stresses otherwise applied to the bone help to mold it. The molding 
process, of course, is one of deposition of matrix and erosion of matrix by 
osteoblasts and osteoclasts. It is interesting to observe that changes in shape 
take place during life as stresses applied to the bone change. You are all 
familiar with this phenomenon in the mandible. The infant mandible has 
httle function. Its shape corresponds,—long and thin, without the sharp 
ingle that furnishes such powerful leverage to the muscles of mastication. 
-\s mastication becomes necessary to life, the jaw is altered to the adult form. 
Later as the teeth disappear and mastication again ceases to call for violent 
mechanical strains, the shape reverts to something approaching the infantile. 
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This latter change is particularly striking, since it takes place decades after 
all growth has ceased. We shall see the shaping of bone to function in the 
regeneration of transplants. 

Bone atrophy may be mentioned here in passing as another example of 
the change in bone resulting from change in function. Bone atrophy oceurs 
when a bone ceases to function, whether the cessation be due to paralysis, 
infection, surgical immobilization, or whatnot. The changes of atrophy in 
the adult are definite. There is a loss of calcium in the cortex itself so that 
it becomes not only thin but porous. These, of course, are the outcome of 
osteoclastic activity. They result in a very much weakened bone which not 
infrequently fractures under slight violence. 

The other general question is now much to the fore, namely the influence 


Fig. 4.—High power from area indicated in Fig. 3. In the lower left-hand corner of the 
— is seen a new-formed endosteal bone trabecula lying in an area of young endosteal fibrous 
issue. 


of light waves and of vitamines on the growth of bone. Whatever the 
mechanisms of these subtle effects, we know the results. Young individuals 
or experimental animals whose environment during the growing period is 
deficient in sunlight or in the fat soluble vitamine show certain morbid effects 
on the growth of the skeleton which are grouped under the name of rachitis 
or rickets. Young rats, fed on a diet deficient in fat soluble A, or kept 
protected from the ultraviolet portion of the sun’s spectrum, will develop 
a condition identical with rickets of the child. Exposure to sunlight or the 
addition of fat soluble A to the diet (best in the form of cod-liver oil) will 
result in immediate improvement in the condition. Recent work has shown 
that antirachitic substances can be developed in foods other than ecod-liver 
oil, foods which normally have no protective power against rickets, by ex- 
posure to ultraviolet radiations. These curious interrelationships between 
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light-waves and vitamines cannot yet be satisfactorily explained. The changes 
resulting from deficiency in sunlight or fat soluble A consist of a general 
softening of the bone, a withdrawal of calcium, and disturbance of growth at 
the epiphyseal line. The latter results in widening of the ends of the shaft 
and a deformation of the epiphyseal cartilage demonstrable in the x-ray. The 
softening results in bending of the bones, particularly those that bear weight. 
There are also marked effects on dentition which are familiar to all of you 
and do not fall within the scope of this paper. 

The important thing to remember clinically is that deficiency of vitamine 
or sunlight is alone of importance. Any excess over the amount necessary to 
prevent rickets has no result. In other words, we cannot affect the growth 
of bone in the normal young individual by exposure to sunlight or the inges- 
tion of cod-liver oil. Several years ago I showed by a series of experiments 


Fig. 5.—Drill-hole at six days. Proliferation of periosteum and endosteum and a further 
ossification of this young fibrous tissue are seen. 


that in rickety rats, these influences also have no effect on the rate of calcifica- 
tion of the soft callus thrown out around fractures. 

Let us now consider the simplest type of regeneration of bone, the re- 
generation that occurs in a minute defect made under aseptic experimental 
conditions. If we can visualize the processes there at work, the more com- 
plicated problems presented by infection and transplantation will become 
clear. 


Bone reacts to injury by proliferation of the cells of the periosteum and 
cndosteum. Just as there appears the embryonic connective tissue cell, the 
fibroblast, in injury to connective tissue, so in injury to bone the develop- 
1uental cyele is thrown back and the cell types seen in bone growth reeur— 
liamely the periosteal fibroblast, the osteoblast, and the osteoclast. It is with 
these cells that the entire process of bone regeneration is concerned. 


‘ 


12 Edwin P. Lehman 


ou 


Suppose a small drill passed through the cortex of a bone into the marrow 
cavity (Figs. 3 to 9 ine.). The first effect, of course, is hemorrhage. On 
withdrawing the drill, the defect fills with blood. Within a few hours this 
clot begins to be replaced by a plug of fibrin containing polymorphonuclear 
leucocytes. Fibrin is the culture medium, so to speak, of young tissue. Then 
appears a proliferation of the periosteal and endosteal cells, the production of 
periosteal and endosteal fibroblasts which differ from connective tissue fibro- 
blasts only in their inherent capability of producing bone. These proliferat- 
ing cells heap up at the edges of the defect, producing a macroscopic thicken- 
ing of the periosteum and endosteum, and then grow down and up respee- 
tively into the fibrin that fills the defect, until it is completely replaced. The 
periosteal and endosteal reaction extends on the surfaces of the bone over a 
considerable distanee from the point of injury. At this stage we find a nodule 


" Fig. 6.—Drill-hole at 12 days. The advance of the process of ossification can be seen. 
ae gaa makes clear the fact that the cut ends of the bone are not producing new 
trabeculae. 


of young fibrous tissue filling the defect and extending out beyond the levels 
of the inner and outer surfaces. When this has developed about a fracture 
we speak of it as ‘‘soft eallus.’’ Before the process of fibrosis is complete. 
ossification begins at the points where the periosteal and endosteal prolitera- 
tion began, namely over the surfaces of the bone at the edges of the defect. 
Here one sees thin lamellae of bone appear, thickly clustered with osteo- 
blasts. The calcified matrix of the new bone can be distinguished by its 
architecture from the old normal bone, but the two are intimately apposed. 
This process results in a series of palisades rising higher from the old surface 
as the defect is approached. As ossification continues, the new trabeculac 
dip down into the fibrous tissue of the defect and ultimately fill it completely 
with a lace-like network of new bone. Osteoclasts appear and as the new 
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trabeculae progressively thicken by the action of osteoblasts, the osteoclasts 
are shaping them until the architecture of normal bone results. This implies, 
of course, that occasional osteoblasts are entrapped to form new bone cells 
and that an occasional capillary will become the center of an haversian 
canal. <As the soft eallus was in excess, so this calcified or ‘‘hard callus’ is 


in excess, until later in the process the osteoblasts smooth down the surfaces. | 
The resulting finished new bone has approximately the thickness of the old 7 
cortex. Now the important point to emphasize in this description is that es 
the cut ends of the bone take no part in the process. The bone cells do not i 


proliferate. No calcium is added to the old matrix until the new trabeculae ; 
fuse with it. The deposition of new matrix is the function solely of the . 
periosteum and endosteum. 

This, then, is the simplest form of bone regeneraticn. These principles 


Fis, 7.—Drill-hole at 22 days. Marked development of periosteal and endosteal new bone, : 
which is fusing with the cut ends of the old cortex. 


we can apply to the most complicated example. Healing of fractures (Iigs. 
10 and 11), formation of an involucrum following necrosis of bone, regenera- 
tion from transplants, all show the same fundamental phenomena. <A _ pre- e 
liminary knowledge of growth of bone gives us a biologic background against - 
which these similar processes become clearly outlined. A thorough under- fe 
standing of them offers a firm basis for rational surgical procedure. 

>efore passing on to more complicated examples of bone regeneration, 
let us consider briefly the effects on this process of one very common surgical _ 
expedient, namely the use of foreign bodies in bone. By foreign bodies I 
mean any type of nonliving matter placed in or about bones. This includes . 
various metals, ivory and preserved dead bone from any source. It can be 
sown experimentally that new bone formation is less in the region where a 
ioreign body lies in contact with the regenerating tissue than elsewhere. 
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Frequently next to a metal bene plate there is no regencration of bone. Fur- 
thermore, there may be actual osteoclastic absorption of bone in immediate 
contact with the foreign body (Figs. 12 and 13). This is clinically illus- 
trated by the loosening of the screws that support the bone plate. I do not 
intend to say that the use of foreign bodies prevents the union of fractures 
and the like. That would be an obvious overstatement. But I do intend to 
emphasize the point that when a foreign body is brought into contact with 
bone, one must anticipate that the regenerative processes will be diminished 
and retarded and that actual bone destruction may occur. In other words, 
when support is needed in direct contact with bone it is better given by the 
use of the living transplant wherever that is possible. With the use of 
foreign bodies, one may defeat the very end that he seeks to attain by the 
means he employs. 


Fig. 8.—High power from the area indicated in Fig. 7. The inclusion of osteoblasts to forn 
bone cells and of capillaries to form Haversian vessels can be observed. 


I have said that bone reacts to injury by proliferation of the periostewn 
and endosteum. Let us now consider this reaction in relation to the injury 
that results from bacterial infection. When a bone becomes infected ther 
occurs death of the bone cells to a greater or less extent. The involved bone 
then becomes an infected foreign body, but a foreign body intimately con- 
nected with the living bone through the intact matrix. In the course ot 
time this connection is dissolved. A line of separation appears between the 
dead bone and the living bone. Ultimately the dead bone becomes completely 
separated from the living bone and lies free in an abscess cavity. It is ther 
known as the sequestrum. In the early stages of this process, at the onset 
of the infection, the periosteum begins to proliferate in an exactly similar 
manner to the proliferation following mechanical injury. And in the sam 
way ossification takes place. In this instance, however, a portion of th: 
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active periosteum lies over dead bone. Hence the new bone produced in this 
area is not fused with the underlying old matrix as it is in fractures. The 
result, therefore, is that the walls of the abscess cavity containing the 
sequestrum are composed of new periosteal bone, known as the involucrum. 
The important fact to be now noted is that when the sequestrum is discharged 
or surgically removed, this periosteal young bone will develop a structure to 
take the place of the lost portion of the bone. This newly formed clement 
will have the general shape of the old bone and will be capable, ultimately, of 
sustaining all normal stresses, another example of the molding of bone to 
function. Too much emphasis cannot be placed, therefore, on the urgent 
necessity of saving the periosteum in all operations on bones after which 
regeneration of the bone is desired. The periosteum is priceless. A small 


Fig. 9.—Drill-hole at 30 days. The disappearance of excess callus and the solidification of the 
remaining callus are evident. 


portion of it may regenerate, particularly if normal bone lies beneath it, but 
removal of bone and periosteum to any considerable extent means final sac- 
vifice of the bone, a condition to be repaired only by transplant. 

Now this straightforward mechanism of regeneration of bone following 
inteetion is subject to one important qualification. Injury to the bone we 
have said stimulates periosteal growth, a positive influence towards early 
regeneration. But at the same time in infections, the periosteum itself is 
subjected to a continuous injury from bacterial toxins, an injury that may 
result in delay in the reparative process. If the infection is virulent and un- 
controlled, it may actually result in necrosis of portions of the periosteum. 
This, then, is a negative influence toward uncertain or at least late regenera- 
tion. Now the ultimate clinical result—union in the infected compound 
fracture or regeneration of the bone following sequestrectomy in osteomyelitis 
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—will depend upon the balance between these opposed influences. In some 
cases the stimulating effect will predominate and early bone regeneration 
will occur. In others the destructive influence will prevail and delayed re- 
generation or an actual failure to regenerate may result. In any particular 
case, one cannot predict the outeome. 


One further effect of infection must be mentioned, namely the formation 
of excessively hard bone, eburnated bone, the so-called ‘‘bone sear.’’ It is 
of especial interest to this group because it is of frequent occurrence in the 
mandible. It results from prolonged chronic infection, usually associated 
with the separation of necrotic fragments from time to time. It is, of course. 
in no sense a sear. It is an increase of calcium in the matrix, without marked 
changes in the cellular structure. The bone is still living bone. 


Let us pass finally to the extremely interesting subject of the transplan- 
tation of bone. Whatever the particular object of the transplant in any 
case—to replace lost bone, to bridge a fracture or whatnot—the object com- 
mon to all cases is to have growth of the transplanted bone in the new site. 
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Fig. 10.—Radiogram showing periosteal callus developed about a saw-cut in the ulna of # 
rabbit, 14 days after operation. 


It has long been known that a transplantation of bone—if infection does not 
supervene—will result in the formation of new bone at the site of trans- 
plantation. But there has been much controversy on the fundamental ques- 
tion as to whether the new bone is a result of direct growth of the transplant 
or whether the transplant serves as a favorable medium on which periosteal 
new bone from the ends of the old bone can advanee. Thanks to modern 
investigations, it is now possible to answer that question with reasonable cer- 
tainty. Under the proper conditions, which I shall mention in a moment. 
the periosteum of the transplant produces new bone itself, true regeneration. 
Under improper conditions, no new bone is produced; the transplantation 
results in failure. Shortly after placing of the transplant, the periosteal and 
endosteal cells on its surface proliferate in the familiar manner and ossifica- 
tion takes place, firmly uniting the ends of the old bone to each other. In 
time the newly formed bone thickens to the size of the old bone, shapes itselt 
roughly to the normal shape, and develops a marrow eavity containing nor- 
mal marrow. This modelling of the bone is the result of the interaction of 
osteoblast and osteoclast that we have mentioned so often, again a molding 
to function. Now what are the propor conditions to ensure regeneration ot 
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a transplant? The essential without which success is impossible is the use 
of a living graft containing undamaged periosteum. The full thickness of 
bone with intact endosteum will render the outcome more certain. The graft 
should be fresh. In the laboratory it is possible to demonstrate regeneration 


Fig. 11.—Radiogram of the tibia and fibula of a woman eighteen months after a com- 
bound fracture. The periosteum was stripped from the tibia over two-thirds of its surface 
by the wheel of an automobile. The uninjured periosteum of the remaining one-third has 
isis enough bone to permit weight-bearing, although the ends of the bone are actually 
separated, 


of transplants that have been preserved for some hours by cold, but the per- 
centage of success is low. Above all, it is to be emphasized that the use of 
hone in any but the living state with intact periosteum is doomed to failure. 
Preserved beef bone, as it appears on the market or preserved human bone 
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will not regenerate and will rather, as a foreign body, inhibit the regenera- 
tion of the remaining bone. The next essential is that the bone come from 
the same species and preferably from the same individual. Species-to-species 
transplantation succeeds in no tissue. Transplantation between individuals 
of the same species may be successful, but the percentage of success is less 
than that of transplantation of the individual’s own bone to the new site. 
Just as there are incompatibilities, sensitization reactions, between the bloods 
of different individuals, it is supposed that similar reactions may exist to ex- 


Fig. 12.—Radiogram showing a nail driven through the head of the humerus and the 
glenoid cavity in the treatment of recurrent dislocation of the shoulder joint by an ill-advised 
surgeon. Note the absorption of bone about the foreign body. 


plain the failure of transplantation of bone from individual to individual. 
Such reactions have not, however, been demonstrated and are not predict- 
able. The third requirement is a proper bed to receive the graft. In order 
for the periosteal reaction to take place the transplant must quickly estab- 
lish circulatory connections with its bed. The latter, therefore, must have 
an active circulation. Grafts in sear tissue are usually lost. Fourth, the 
transplant must be made in an aseptic bed with the greatest surgical care. 
Infection of a transplantation wound usually results in necrosis and sloughing 
of the graft. Finally in order for the graft to be shaped to function, it must 
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be put to work at the earliest possible moment. The more work of its 
destined nature that it can do, the more rapid will be its growth to normal 
proportions. This is a detail that requires the greatest surgical judgment. 
The fracture of grafts by too early use is not uncommon. 

There remains one general factor that influences the success of the trans- 
plantation of bone, a factor which, indeed, influences the regeneration of 
bone under all cireumstances,—namely, the age of the patient. The younger 
the patient, that is, the nearer to the age of growth, the greater are the 
capabilities of reproduction of tissue. Henee, in the young, the regeneration 


Fig. 13.—Radiogram of the shoulder shown in Fig. 12 after withdrawal of the nail, which 
paige ie og movable. The area of bone absorption, a large canal through the head of the bone, 
is clearly seen. 


of bone either in transplants or following injury is more rapid and more 
complete than in the old. This is well illustrated by the common experience 
With fractures in children. Abundant hard callus and early union is the 
rule. It can also be illustrated by laboratory experimentation with trans- 
pants from young to old dogs and vice versa. 

Furthermore, during the growing period, the shaping of regenerated 
lone to the normal is much more complete than later. At this period there 
ave an abundance of osteoclasts and osteoblasts at work, ready to take up 
tie added burden thrown on them in the regenerative process. It is not un- 
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common to see marked deformity following a fracture in children, a deformity 
that in a year or two cannot be detected even with the x-ray. 

From this prolonged discussion of the regeneration of bone three prac- 
tical lessons for the surgeon can be drawn. With these lessons thoroughly 
learned and with a knowledge of the pathologie process for the relief of which 
one operates, one can attempt surgery of the bones with highest hopes of suc- 
cess. These lessons are: 

1. Handle the periosteum gently and save every fragment of it with the 
minutest care under all circumstances. 

2. Avoid the use of foreign bodies wherever possible. 

3. In transplanting, use a fresh autotransplant including the undamaged 
periosteum and if possible the endosteum. 

It I have been able to impress the rationale of these primary rules a little 
more deeply upon you, I shall not have been here in vain. 
DISCUSSION 
We have just listened to an excellent presentation of ‘‘Regeneration of Bone De- 
velopment’? by a man who has spent considerable time in investigation and study. The 
illustrations which he has shown you, as a result of original research work, are very beau- 
tiful and show bone regeneration as a result of the experiments that have been earried 
on. However, in discussing his paper and work, it will be necessary for me to disagree 
with him in a great many of his deductions, not because the work has been poorly done 
but because he has misinterpreted his results or at-least has described conditions in terms 
with which I cannot agree. Particularly must I disagree with his statements relative to 
bone regeneration as a result of the osteogenetic action of the periosteum. This is simply 
a repetition of the statement that has been made many times before and which to my 
mind has been disproved by experiments and which is shown to be incorrect in orthodontic 
practice and also incorrect in the treatment of osteomyelitis of the mandible. 

The essayist refers to some old experiments which were made years ago with the 
idea of proving that the periosteum possessed an osteogenetie function. In fact, some of 
the old histologists believed the periosteum regenerated bone. We even find for a long 
time a certain classification of the developmnt of bone in which the subperiosteal develop- 
ment was classed as one of the secondary types of bone development. One of the reasons 
why the periosteum is supposed to generate bone is found in the old experiment where 
the periosteum was dissected loose from the body of a long bone, and a silver ring was 
placed around the long bone and the periosteum stitched in place over the ring. Within 
a few weeks, investigation showed that the silver ring was completely covered with bone 
and consequently it was believed that the periosteum had generated the bone which cov- 
ered the ring. 

As a matter of fact, periosteum never generates bone because it is nothing but « 
white inelastic connective tissue which makes its appearance after the development 0: 
bone takes place. The periosteum acts as a limiting matter to restrain the activity of the 
osteoblasts or bone-corpuscles which have developed from the mesoblastice tissue. After 
the periosteum is formed we find there are two sources for the further development of the 
bone-corpuscles; namely, the embryonic cells or the bone-corpuscles. The periosteum. 
therefore, is 2 membrane which restrains the action of the osteoblasts or bone-corpuscle> 
and secondly it serves as a medium of attachment between the bone and other tissues. 

In regard to the experiment of bone development, when the ring was placed unde: 
the periosteum, what actually happened was the osteoblasts rushed out and filled the space 
between the periosteum and the body of the bone, which was formed by the metal ring 
holding the periosteum away from the bone. Bone development occurred because it wa= 


not hampered by the periosteum. 
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McEwien spent twenty-five years demonstrating that the periosteum had nothing to 
do with development of the bone. The most striking illustration was in a case of experi- 
ments made on long bone of the dog. , 

The middle shaft of the bone was removed and two ends of bone were placed in a 
glass tube, no periosteum being present. In a short time the glass tube was completely 
filled with newly developed bone. Bone regenerated as a result of the action of the bone- 
corpuscles and not as a result of periosteum. 

In cases of osteomyelitis of the mandible, we find the most successful results are 
obtained by treating cases along palliative lines and retaining the periosteum as a limiting 
membrane. Certain portions of the mandible will come away but there will remain small 
particles of bone or osteoblasts that will regenerate the lost portion entirely. 

However, if the case is treated by a radical plan where the periosteum is dissected 
away and a certain portion of the mandible is removed, there is apt to be a collapse 
because the vital bone-corpuscles were removed during the operation. 

The regeneration of bone is always prohibited wherever the periosteum is allowed to 
fall in the cavity made vacant by removal of bone. 

In cases of pyorrhea pockets which develop on the side of the tooth, we find that 
in some instances the bone will completely regenerate and fill up the pocket. In other 
instances, we find the complete lack of osseous regeneration although the gum tissue may 
be perfectly healthy and reattach to the root of the tooth. The principle reason for the 
failure for osseous regeneration when other conditions are healthy is because the connec- 
tive tissue, including the periosteum, has grown into the pocket, the periodontal membrane 
has become attached to the tooth, thereby limiting regeneration of bone. 

In ease of extraction of the tooth following curettement we have the periodontal 
membrane which is a variety of periosteum removed, but we find an early and complete 
filling in of that socket with new bone. This new bone is developed from the preexisting 
bone-corpuscles found in the medullary portion of the mandible and has no association 
with the periosteum because no periosteum is present. 

In the case of bone grafts, the periosteum is not of any assistance when it is used 
as a part of the graft. It may serve as a sort of a limiting membrane for the osteoblasts 
lying between the periosteum and the bone. The bone regeneration which Dr. Lehman 
has shown as coming from the periosteum, lying in the vicinity of the periosteum, is the 
result of the osteoblasts which have developed from preexisting osteoblasts lying in the 
bone and is in no way the result of the periosteum. Just because you find osteoblasts or 
bone-corpuscles in close proximity to the periosteum is no sign that the periosteum has 
anything to do with the regeneration of bone. In fact, if the periosteum was the origin 
of the bone regeneration, orthodontia treatment would be practically impossible. 

In a paper presented by Dr. Bast, before the American Society of Orthodontists a 
few years ago he showed that bone-corpuscles or osteoblasts came from preexisting bone- 
corpuscles. He based his knowledge upon information obtained from the study of embry- 
onic mice and rats. In these young animals the bones of the face and cranium, especially 
the nasal bones were studied. He actually detected bone-corpuscles dividing in these 
animals. 

Dr. Lehman’s experiments and studies are very interesting and show beautiful re- 
generation of bone as a result of the action of the osteoblast and not as a result of the 


bone coming from the periosteum. 


Dr. Lehman (closing).—It is not often that one hears so able and energetic a discus- 
sion as Dr. Dewey has offered in reply to my paper. I am familiar with the evidence he 
cites, but I purposely omitted reference to it for several reasons. The naming of the 
actual cells which produce the new bone in regeneration has been the subject of pro- 
longed and sometimes acrimonious controversy. In such a paper as I have presented the 
tehashing of these differences of opinion would only lead to confusion. Furthermore, 
these differences seem to me to be of little real importance; the distinctions made are 
largely academic. I am willing to agree with Dr. Dewey that the outer layers of the 
beriosteum, are inert so far as the regeneration of bone is concerned. The innermost layer, 
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between the more fibrous periosteum and the hard bone is the layer under controversy. 
Dr. Dewey prefers to call these ‘‘bone-cells’’; I prefer to call them ‘‘periosteal cells.’’ 
They are of common parentage with the bone-cells contained in the matrix, and with the 
outer periosteal cells; namely, all three develop from that portion of the mesenchyma that 
is undergoing specialization into bone. When Dr. Dewey cites experimental evidence 
showing bone production without periosteum, he means only that there is no grossly visible 
periosteum remaining. These cells may be present. If I cite the absence of bone regenera- 
tion when the periosteum has been removed, I mean only that the removal has been more 
thorough. 

The most important reason for my stand I have left for the last, namely that it is 
much more valuable from the practical point of view to consider these bone-producing 
cells as belonging rather to the periosteum than the hard bone. Under surgical conditions 
these cells cling in many more instances to the periosteum than to the bone if disease or 
operation separates the two structures. From this fact arises the surgical axiom that to 
save the periosteum will save the bone. It is, therefore, more useful to class these cells 
with the periosteum than with the bone. 
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PRESIDENT’S ADDRESS GIVEN BEFORE THE NEW YORK SOCIETY 
OF ORTHODONTISTS* 


By Henry C. Ferris, D.D.S., New York, N. Y. 


OULD that I possessed the ability to convey to your minds my concept 

of the science of orthodontia and the réle it plays in the healing art, as 
a result of my study and practice, that you might profit through my experi- 
ence by the failures and successes of thirty-three years of work. 


Like all sciences, orthodontia has developed through necessity. The obvi- 
ous need of relief in some of the gross forms of deformity of the bones of the 
face and nose stimulated dentistry to apply its specialized mechanical skill to 
reduce or correct this malformation through movement of the teeth. 


The ease by which the teeth may be moved to produce a partial beneficial 
effect was early appreciated by a few students who developed apparatus 
which has been more or less popular,—some owing to the simplicity of their 
mechanical principle and low cost of construction. 

The twenty-five dollar apparatus advertised to reduce the entire deform- 
ity has gained the most popular support of the general practitioner, and some 
of the inventors of the apparatus have become wealthy by thus beguiling the 
gullibility of their brother practitioners. They have done more harm than 
good, and the use of the apparatus has been, and is, the greatest handicap that 
our science is now encountering. 

The next development was to devise a simple diagnosis or classification 
of the malposition of the teeth, based upon the mechanical position of the 
arches and the teeth in their relation to each other, with little or no attention 
being given to the relation they bore to the anatomy of the entire head. In 
fact, the assumption that the restoration of a normal occlusion of the teeth is 
bound to produce the best beauty for the type, can only be true when prac- 
ticed on the young subject where nature finishes the development. 

Success in treatment of the vast majority of cases may be readily traced 
to the physiologic forces of growth influencing the effort of the practitioner 
far beyond his power to conceive. The result attained by the use of the lin- 
gual arch, which stimulates nature to overcome the arrested development of 
parts of the osseous structure with little mechanical force, proves a valuable 
illustration. 

The careless manner in which photographs are usually made with half- 
tones, tilted chins, ete., deceives the eye of the operator as well as the patient, 
and is very pernicious because it influences his honest conception of his abil- 
ity to accomplish a satisfactory result and should be more carefully studied. 

Our models and photographic records are valuable if properly taken and 
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demonstrate to the laity the value of our services, but they should be consid- 
ered secondary rather than our main objective. It is the improvement in the 
physical record that counts: i.e., normal growth in weight, height, sight, hear- 
ing, heart action, posture and breathing. We seldom find them recorded as 
part of our case reports. 

Our specialty has endeavored to study the etiology of certain classifica- 
tions of malocclusions, linking them with specific pathology in associated 
regions. 

Lymphoid growths and hypertrophied tonsils have been considered etio- 
logic factors in the production of a Class II, Division I (Angle), producing a 
mouth-breather associated with an endocarditis. The removal of these growths 
results in a spectacular improvement in the subject’s physical condition. The 
general nerve tone becomes greatly improved and upon the reduction of the 
malocclusion, the lips are closed and normal nasal breathing established, influ- 
encing the lung expansion and relieving the reflex tension upon the heart’s 
action. Are these results of our work ever recorded? 

A more careful study will lead us into the etiology of extravasation of 
lymphoid tissue, the explanations for which are numerous, and a review of 
fifty or more authors upon the subject results in a disagreement. Should the 
rhinologists’ failure to answer these moot questions deter our further study 
of the subject? 

This condition is undoubtedly pathologic, and may be traced through 
embryology and endocrinology or some other source; therefore, we should 
not be satisfied, but look further before we draw conclusions. 

A fair knowledge of the embryology, morphology and pathology of our 
eases leads us into the fundamental factors of the growth of the human or- 
ganism. The whole science of the chronologic growth of the human or- 
ganism and ‘‘its control through the endocrine system has been subdivided 
into types: the true, thyrotrope, piiuitrope, adrenotrope, and the mixed,—a 
combination of two or more of these.’’ Should we not be able to recognize 
these types? 

I am now treating pregnant mothers dietetically (through an analysis of 
the blood, saliva, urine and feces), whose first-born have been in my hands 
for orthodontic treatment, with the expectation of overcoming this maleon- 
dition in the second child. | 

T am also treating patients who have been diagnosed as having chronic 
colitis and nephritis by re-establishing a broken down occlusion of the twelve 
molars. 

It seems to me that the present accepted concept of the etiologist in our 
field, narrows when he tries to specify the etiology of specific deformity. 
This might be likened to the endeavor of an engineer to map the position of 
a grain of sand running through a funnel. The numerous factors which 
represent the handicap which the human system encounters in its growth and 
development could only be studied by the use of a diary, from the time of 
conception. 

We have spoken of the mysterious physiologic influences of the endocrine 
glands, the function of which we have but a slight knowledge. We know. 
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however, that when our baby rolls down ten steps and bumps a stone pillar, 
that he receives a shock to his general nervous system which requires several 
days, and maybe weeks before the currents of coordination bring about nor- 
mal function of metabolism, his growth having been arrested during this 
period. 

Although the pattern of the teeth is marvelously protected against the 
majority of attacks upon the general system with the exception of cases of 
syphilis and alcoholism, the perpendicular axis is frequently influenced by 
arrested development due to faulty metabolism or functional unbalance,— 
diet playing an important part in this syndrome. 

The influence of traumatic injury in older children will frequently retard 
their development for two years. I have had many instances of this character 
in my practice, and have seen the forces re-established and normal growth and 
weight restored in later years. 

Some children develop their teeth chronologically, exfoliating the de- 
ciduous teeth in regular sequence in conformity with the table of the usual 
averages of thousands; yet the maxilla and mandible may fail to develop to 
their potential, and malocclusion occurs. Other groups of children fall short 
of the schedule, and the teeth are retarded in their exfoliation. Still another 
group erupt their teeth prematurely, and the same pathology in the bones 
may persist under all these conditions. 

Any diagnosis of classes of malocclusion I, II, III (Angle), made upon 
a plaster record model, may result from the foregoing etiologic factors; but 
we must look deeper into pathology for the primary cause. 

I study the progenitors of the subject, their family and case history for 
hereditary and environmental influences; record the mother’s physical con- 
dition during fetal life; her diet, calcium metabolism and blood pressure: 
whether sick or well, under or above weight during pregnancy; the time of 
birth, weight of child, whether breast- or bottle-fed, and for how long, and 
if bottle-fed, on what. 

By studying the parents’ teeth you may gain information as to their 
deviation from the normal and determine as to whether your subject is a 
produet of the first, second or third generation in pathology. 

We are performing most of our operations on abnormal, underdeveloped 
children, many of whom are richitic, syphilitic, tubercular, or the product of 
a drug or alcoholic history, as well as of traumatic injury, as I have already 
mentioned. Considering the complexity of the etiologic factors, is it reason- 
able that we should treat these subjects from a survey of a plaster model 
alone? It is conceivable that two cases of the same classification may have 
resulted from different etiologic factors, therefore, the time element of treat- 
ment of dissimilar conditions is untenable. 

If eight or more years of growth of perverted physiologic forces results 
in a deformity of the head, face, spine and organs, must we be expected to 
return the parts to normal in six months or a year? In most successful cases, 
that leneth of time is consumed in establishing a reasonably normal metab- 
olism, blood, urine and saliva. 

Many of our conscientious men are agreeing for a given fee to accept 
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this responsibility, through lack of appreciation of the enormity of their 
undertakings. They seldom do more than radiograph the jaws to determine 
the presence or absence of permanent teeth. 

Why treat a marasmic or syphilitic case for two or three years, only to 
learn that you cannot retain the product of your effort? Had you made a 
Wassermann test and found it positive, and referred the patient to the 
physician, a tertiary condition would have readily succumbed to treatment 
and the osseous parts would have developed at a more normal rate and the 
teeth would then be retained with little difficulty in half the time; also you 
would have overcome the etiologic factor in the arrested development of 
your patient. 

Do you analyze your patients’ saliva and control their diet with an aim 
to inereasing their metabolism, or follow any other scientific principle to 
the same end? 

Six and eight years may be necessary to accomplish a reasonably eredit- 
able result in some cases, and in many instances a correction of the gross de- 
formity is all that can be accomplished. 

The teaching that you can produce eighty per cent perfection in your 
treated cases is an erroneous idea, and should be discouraged. It has been 
the practice of the majority of orthodontists to treat their cases without a 
survey and to consider their effort completed when they have established 
a reasonably normal occlusion at fourteen years of age. At eighteen years 
of age they may discover that widening of the arches is necessary to permit 
eruption of the third molars,—if they do not order them extracted to save 
their reputation. 

This illustration excepts few orthodontic practitioners of exceptional 
reputation in our country. In my practice, I have seen such cases (which 
have been reported to have been in perfect occlusion at the age of fourteen 
or fifteen years) completely broken up by the eruption of the third molars. 

No congenital case of malocclusion is finished until the patient has reached 
maturity and the developmental forces have ceased and the final glandular 
functions have been established. 

Why should we in the face of simple facts known to all science, be be- 
guiled into a mechanical conception of our part of the healing art? To be sure, 
we must use mechanics in our procedure,— so does surgery and orthopedia. 

Do any of the other specialists claim to restore the whole system and pro- 
duce one hundred per cent by correction of a club-foot, or curvature of the 
spine? Do these specialists stop their procedure in one or two years when 
they are reasonably successful? The orthodontists have been educating the 
public upon the wrong premise, and should do all in their power to correct 
this error. 

During the process of a properly treated case of malocclusion, the secre- 
tions of the body, that is saliva, gastric and, I am convinced, duodenal juice, 
are stimulated by our apparatus to the physiologic betterment of all patients 
treated, and in many eases result in miraculous cures of the pathology of the 
entire system. Mechanical stimulation of muscles of mastication foreing 
them to their normal position and function, inereases the circulation of the 
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blood in their structure as well as the osseous attachments, and also excites 
the thyroid and parathyroid glands to develop a normal secretion. 

The growth of the long bones and increase in weight of the body, is 
immediately stimulated owing to the increased salivary digestion of the earbo- 
hydrates and the metabolism of all foods, thereby increasing the patient’s 
power of endurance. We should not fail to record the benefits and include 
them in our reports of cases. 

The orthodontist should imbibe all the medical knowledge that he can 
digest as a part of his daily routine. Read medicine as it pertains to body 
growth; study the posture, feet, eyes and ears, clinical pathology and clinical 
psychology. In other words, do everything in your power to enable you to 
diagnose the pathologic condition of your patients at the time when they 
present themselves for treatment. This must be done if you hope to establish 
a normal healthy system and retain the teeth in their new positions in healthy 
bone. 

These are a few prime factors in the practice of orthodontia which I 
consider come directly under my care and enable me to turn out fine, healthy 
specimens while I am trying to perfect a reasonably normal occlusion of the 
teeth. 

It has been my custom for years, to read at least one or two articles on 
medical science every day before retiring. It is good pabulum to induce sleep, 
—at times. 

Study the pathology of the ten most common diseases that influence the 
structural development,—their etiology, symptomatology and reports on 
treated cases,—then you will profit greatly. 

After a few years of this practice, you commence to learn some little of 
the mechanism of the human organism, which can be applied to every pa- 
tient whom you have to study and cause you to hesitate before declaring the 
specifie etiology of any case. 

Ponder upon these statements and profit by experience. Scientifically, 
they are recognized beyond controversion. 
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REVIEW OF THE TENDENCY OF POSTGRADUATE TEACHING IN 
ORTHODONTIA* 


By Martin Dewey, D.D.S., NEw York, N. Y. 


URING the last year there has been much discussion in regard to the proper 

method of teaching orthodontia in undergraduate schools, and as to what 
plans should be followed in postgraduate instruction. Probably some of the 
most noted activities in recent months have occurred on the Pacific coast. This 
is proved by abstracts published in the December Bulletin of the Pacific Coast 
Society of Orthodontists and in order that you may understand that there is 
some basis for what I am going to say to you I will quote certain portions of 
abstracts of the papers. 

A paper read before the Southern California Section of the Pacific Coast 
Society of Orthodontists by Dr. James D. McCoy, on September 14, was devoted 
to ‘‘A Consideration of Orthodontic Instruction for Undergraduate and Post- 
graduate.’’ It is not my intention to consider suggestions made in relation to 
undergraduate orthodontic instructions but I will quote the paragraph as pub- 
lished in the Bulletin relative to postgraduate work. 

‘*Postgraduate orthodontic instructions could be accomplished to the best 
advantage in the establishment of interneships in our dental schools. An interne 
in orthodontia should be required to spend at least one year, in which time he 
would not only receive the undergraduate instructions in orthodontia but ampli- 
fied instructions in both theory and technic, be allowed to assist demonstrators 
in orthodontia to the extent of his ability, and finally to conduct in the clinic 
a miniature orthodontic practice under the supervision of the department of 
orthodontia.’’ This is about as sensible an outline for postgraduate instructions 
as can be obtained with the exception that it will require the student to spend a 
year. We realize a year’s time so spent is none too long provided the student 
has the time and resources to devote to such a training. I need only eall your 
attention to the fact that such orthodontic courses as have been organized in the 
past that have required a year of the student’s time have either been discon- 
tinued or have only a small number of students. We will have more to say in 
regard to the courses extending over a year in the latter part of this paper. 

I now want to quote from a synopsis of a paper read by Dr. Robert Dunn, 
before the Northern California Section, September 25. The synopsis was pub- 
lished in the Bulletin of the Pacific Coast Society of Orthodontists, Dee., 1923. 
I have not seen the original paper but from the synopsis and its introduction, I 
would judge that Dunn has quoted freely from different writers. 

‘One of the most serious things we have to face is the degenerative ten- 
deney in orthodontia for the last ten years. It is not more than twenty-five 
years old as a specialty ; its development has been in the last quarter of the cen- 


*Read before the New York Society of Orthodontists, Feb. 27, 1924. 
528 


we 


Postgraduate Teaching in Orthodontia 529 


tury. Is it not true that for the first ten years of that period of development it 
was in the direction of the unification of fundamental principles in the accept- 
ance more and more clearly of certain fundamentals and in the direction of the 
standardization of the procedure? From about that time on the tendency has 
been in the opposite direction towards scattering out in the principles of treat- 
ment. We have been in the last five years going backwards as fast as we could 
toward the old state of chaos which existed when orthodontia was ‘regulating 
teeth,’ and it is because we have not studied carefully enough the fundamentals 
and development of the human denture and the principles of orthodontic tech- 
nic.’’ This statement is probably made by some individual who is absolutely set 
along certain lines of orthodontic procedure and teaching, and by one who has 
failed to investigate what is being done in postgraduate teaching today. If you 
will study the first sentence which says, ‘‘that orthodontia has been degenerat- 
ing in the last ten years and that the science has gone backward rapidly for the 
last five,’? I think you will agree that those two false statements are enough to 
disqualify the individual from any consideration as an authority on postgradu- 
ate teaching. Anyone who has such a concept of the science of orthodontia to- 
day is absolutely unsafe to teach in a postgraduate school. 


Another quotation reads as follows: ‘‘Unless it is possible to illustrate 
treatment by actual cases in practice no amount of technic work or lectures will 
adequately impart all the instructions necessary to even give the students the 
fundamentals of so important a work. Unless the student comes in actual con- 
tact with the clinical cases of various classifications, while under treatment from 
beginning to end, can he hope to obtain sufficient knowledge and skill to be of 
any value in the immediate future to the public as an orthodontist. Of what 
use is theoretical knowledge to the student if he is not taught how to put such 
knowledge to practical uses?’’ This is probably one of the soundest statements 
made in regard to the demand on postgraduate instructions of today. If you 
will consider the work and responsibility that are necessary to have a large clinic 
where students can see cases under treatment from beginning to end, you will 
readily realize that this requirement of postgraduate instruction in orthodontia 
is one of the more serious and difficult problems to meet. Such a course con- 
sists of giving more than a few lectures on the biologic development of ortho- 
dontia or upon the evolution of occlusion, heredity and environment, as some 
advocate in postgraduate instruction. The conducting of an orthodontic clinic 
has been the big stumblingblock to postgraduate work. Only within the last 
year or two has that problem been approached in a satisfactory manner. 

In the synopsis of Dunn’s paper we find a reference is made to Millberry’s 
paper published in the Bulletin of September. 

‘‘The intermittent course of instructions can only result in the student ob- 
taining but a smattering knowledge, and a little knowledge of orthodontia, in 
such a case, is a most dangerous thing.’’ The intermittent plan of instruction 
referred to by Dunn, will receive further discussion in this paper when we refer 
to the original article of Millberry. It seems as if Dunn is pledged to an ortho- 
dontie course of one calendar year as he says: ‘‘The orthodontic course should 
be one calendar year. It should include for the first eight or nine months equal 
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distribution of time between didactic and laboratory training and fundamental 
practical training, ard the last four months should be devoted almost entirely 
to practical work in an orthodontic clinic under competent criticism and in- 
struction.”’ 

The synopsis further contains the statement that ‘‘Dr. Millberry’s idea of 
teaching fellows may be fine for the fellow who receives the honored position, 
but how about the fellow who is receiving instruction from an untrained mind?”’ 
(Dr. Millberry’s paper, Bulletin, September issue.) After Dunn has quoted 
some authorities recommending one year’s postgraduate work, we find this state- 
ment: ‘‘One year’s experience ina clinical work is not sufficient to acquire ade- 
quate knowledge to treat an orthodontic case successfully from beginning to 
end, much less learning anything of diagnosis and prognosis.’’ 

With these various quotations which I have given, you have about as much 
conception of what some men really want in orthodontic postgraduate work as 
actually exists. We find such disagreement among dental schools, universities 
and teachers that it is practically impossible at the present time to agree upon 
any one definite plan. It seems as though Millberry of the University of Cali- 
fornia has been giving considerable attention to orthodontic education which is 
proved by his discussion of the subject in the December issue of the Bulletin 
of the Pacific Coast Society of Orthodontists, and also by his paper which is 
published in the January issue of the Pacific Dental Gazette. Millberry is try- 
ing to favor the long term course in orthodontia which has its advantages as 
well as its disadvantages. It seems to me in reading Millberry’s paper, that he 
is very inconsistent and he should consider how inadequate would be a method 
that is so unpractical as some of the things he ealls attention to in the first part 
of his paper. I will not burden you by giving the entire paper but only quote 
a few sentences which contain the prevailing ideas. Millberry says, ‘‘The sub- 
ject of teaching orthodontia has been foremost in the minds of dental educators 
for a number of years. We have to bear in mind that the whole state of dental, 
medical, engineering and scientific education and all humanistic studies are in a 
condition of flux. Chaos prevails over the world in this regard. Orthodontia 
occupies no different position in this regard than other departments.’’ From 
these statements you will understand that Millberry recognizes that education 
in dentistry and medicine is in an unstabalized condition which has led to a 
state of affairs which are not the greatest value to the public as is shown by the 
following quotation: 

‘‘Some institutions have gone to five year courses in dental education and 
expect to go to a six year course. None of the educators have had a real oppor- 
tunity to adjust themselves to the difference of opinion, and none have had the 
opportunity to determine whether a four year course in dentistry was adequate 
when the five year course began in 1921, or whether a five year course will be 
adequate in 1926 when they propose to establish a six year course. While uni- 
versities have advanced the number of years in education in certain professional 

_ fields, there follows a diminution in students attending these schools. Columbia 
University, was considered a few years ago as foremost in its mining and civil 
engineering departments. In 1922 there were but four graduates in mining 
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engineering and two in civil engineering. They cannot meet the expectation of 
the country so far as engineering methods are concerned. In medicine, we have 
a similar condition where the medical schools have gone rapidly from a four 
year course to one of eight or nine years, including interneship. Stanford and 
the University of California require eight years for a degree. Going rapidly 
from a four year to an eight year course in less than a decade has limited the 
enrollment of students so that today Stanford and the University of California 
are not supplying even the wastage in California. In 1919 there were 300 men 
who had given up professional practice for various reasons, death, leaving the 
state, discontinuances, ete., and only sixty were supplied by our two leading 
institutions, which means that 240 physicians would have to be added to our roll 
from other sources to make up the existing quota. We are confronted in den- 
tistry by the same problem, and orthodontia constitutes but one phase of it.’’ 


With all of the above I heartily agree, yet in the face of those facts we find 
Dean Millberry advocates a plan for postgraduate orthodontic instructions, 
which will limit the number of students to such a point that the supply will not 
be able to meet the demand. Regardless of what plan is sponsored or adopted 
by the orthodontists of the United States the final solution would be the law of 
supply and demand. Any plan of postgraduate instructions which does not 
meet the demands of the public and supply a sufficient number of orthodontists 
to take care of the public will result in some other method being accepted and 
the idealistic plan will be a failure. 


Any plan of postgraduate or orthodontic instructions that is outlined or 
developed by a university or school must be practical and available to the ma- 
jority of individuals who are going to take up the practice of orthodontics. It 
must be remembered that any man who is licensed to practice dentistry can 
practice orthodontia and if postgraduate requirements are placed on such an in- 
accessible basis either in regard to entrance requirements or length of time, so 
as to exclude the majority of individuals, men will be doing as they have done 
in the past and will take up orthodontia without any postgraduate training 
whatsoever. It is our opinion that some of the plans advocated are impractical 
and will not supply the demands and, therefore, will be available to but a lim- 
ited few. This limitation may be based upon entrance requirements; the inabil- 
ity of the plan to accommodate a sufficient number to supply the demand; or 
by the course being made so long and expensive as to be prohibitive to the 
majority of individuals desiring to enter the practice of orthodontics. The num- 
ber of men taking up the practice of orthodontics cannot be limited to any 
greater extent than the number of men entering the dental profession can be 
limited without a radical change in the present laws relating to the practice of 
dentistry. By entrance requirements and restrictions, educators have been able 
to limit the number of men studying medicine and dentistry but of those that 
study dentistry all could take up the practice of orthodontics without further 
training if they so desired. 

It, therefore, follows that any plan of postgraduate instructions must be 
one that is aboslutely built on a practical basis and is acceptable to the majority 
of men desiring to practice orthodontics, both as regards the length of time and 
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the entrance requirements for the completion of the course and finances in- 
volved. The consideration of such a practical plan will not be discussed until 
we take up and review the plans suggested by Millberry and see whether either 
plan as outlined will meet the requirements or whether it is as insufficient as 
was suggested by the synopsis of Dunn’s paper from which I quoted a few 
minutes ago. Millberry in his paper in the Pacific Dental Gazette of January 
says, ‘‘There have been divergences of opinion again with regard to method; 
and we in our department (if I may present it as a concept) have believed for 
some time past that orthodontic instruction should be graduate instruction. It 
should be builded upon the regular dental course to say the least, during which 
time the student has had some technical training and some lecture instruction 
and reading. That should be a prerequisite before entering upon graduate in- 
structions. Then he should spend at least a vear in the study of orthodonties 
before he is qualified for his work. 

‘We have two thoughts; first, the graduate will come back and register for 
a full year of instruction, taking a certain amount of advanced biology, at the 
university at Berkeley, possibly, more histology, perhaps some anatomy and a 
certain amount of orthodontic technic. If permitted to do so (and he will be 
ere long) he can register for certain courses in the medical school, notably rhi- 
nology. Why should he not have some knowledge of the structures of interest 
to the rhinologist, which are so interrelated that they cannot be separated from 
his work? He probably would take a certain number of cases in clinical ortho- 
dontia under the guidance of his instructor to carry them through. (Second.) 
He may have to do some work in teaching for teaching requires study. Thus 
he may be termed a ‘Teaching Fellow.’ Many men in the university, after 
graduation with a Bachelor’s Degree seek their doctorate in philosophy or 
science, as Teaching Fellows. They work their way through, as it were, giving 
instructions in the line of endeavor they are following. Thus, at the end of a 
year the student will have accomplished some work in orthodontia and some 
work in the related subjects and then he will be more proficient than he would 
be through any other method.’’ This plan as outlined by Millberry is idealistiv 
but it will only accommodate a few students and only a certain class of men 
would be able to afford the extra year from the standpoint of both time and 
money. The ‘‘Teaching Fellow’’ might possibly receive a small compensation, 
as Dunn, has cited, ‘‘ would be advantageous for the Teaching Fellow but it cer- 
tainly would be hard on the dental student to receive instructions from some one 
with so little experience as a Teaching Fellow would possess.’’ The plan is 
impractical because it is unable to supply the demand for orthodontists and it 
is one of which only a certain class of students could avail themselves; also it 
will necessarily fail from the standpoint of supply and demand. Millberry’s 
plan would be available to students who have recently graduated from dentistry 
and who have a sufficient amount of financial backing to enable them to take 
this course and it would also agree with the old opinion, that men should not 
specialize until they have spent a number of years in general practice. 

I have never been in favor of limiting the specialties to the men who have 
spent years in general practice because my experience has been that our best 
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students in postgraduate work are the men who are just out of college or at least 
who have not been in practice more than a year. However, our records show 
the majority of our students are men who have been in practice for a number of 
years and that such is the case, is recognized by Millberry in trying to present 
a plan for the practicing dentist, which he outlines as follows: 

‘‘He may not be in a position to give up a whole year of time for orthodontic 
instructions, and we have felt that a course might be offered spreading over a 
period of a year. That candidate would come to us from a radius of one hun- 
dred miles on Monday morning (our instruction being given by the entire staff 
on Tuesday morning now), to prepare himself for the practice of orthodontia. 
On Monday he may devote that time to the technical work on his cases which is 
expected of him by the instructural staff. He is given a certain amount of 
reading to do, and is responsible to the instructors for recitation and discussion 
of that reading. He has the opportunity of conference with various instructors. 
On Tuesday morning he sees all the work going on in the clinic and he ean take 
the regular lectures. Then he presents his clinical cases for criticism. He de- 
votes practically a day and a halt for thirty weeks or about sixty full days to 
instructions. He has had plenty of opportunity between Tuesday afternoon and 
the following Monday to carry on his private dental practice and do such read- 
ing and technical work as may be required of him by the staff. He will have 
had a full year’s contract and study in the subject without giving a full year’s 
time.’’ This plan of intermittent instructions which Dunn criticized in his 
paper, I believe will be more or less of a failure. It is a recognized fact that 
‘“‘No man can serve two masters,’’ and we do not believe a man ean successfully 
carry on postgraduate work and a practice at the same time. 

A bulletin of Northwestern University, under April 1, 1923, announces 
graduate and postgraduate courses in dentistry. We find on page nine, an out- 
line of the graduate course in orthodontics which extends from October 2, 1923, 
to June 18, 1924. This is one of the graduate courses which has been criticized 
by various writers because the majority of instructions given to the graduate 
students is nothing more than undergraduate work. For example: from the 
course that is taught in the freshman year the student takes five semester hours 
of anatomy and embryology, five semester hours of dental anatomy, four semes- 
ter hours of dental histology; from the sophomore year, the graduate student 
takes two semester hours of orthodontic technic. From the junior year, he takes 
four semester hours of orthodontics and two semester hours of radiology ; from 
the senior year he takes the orthodontic Seminar of the three semester hours. 

We find by studying the announcement that the work on anatomy and his- 
tology is taken in the freshman year and given by the same instructors that 
teach these subjects to the freshman students. Occlusion and malocclusion in- 
eludes the study of orthodontic nomenclature and studies of the relation of the 
deciduous teeth to the permanent, relation of the teeth in normal occlusion, 
temporomandibular articulation and such other fundamentals as are generally 
taught to junior students. The laboratory course includes technic. Treatment 
of cases includes those which are treated in the clinic; examination of patients 
and diagnosis including the use of study of the radiograms and photographs. 
The fees for the graduate course are $510.00. 
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There might be some criticism of the subjects offered and the manner in 
which they are given but the real trouble with the graduate course is that it 
takes so much time and is so expensive. This graduate course was announced 
early last summer and while sponsored by one of the largest universities in the 
country, I am informed from a reliable source that they have only one half 
time student. By that I mean one of the demonstrators of the college in the 
University Dental School is taking this course in orthodontics and in order that 
it may not interfere with his other work the course is being extended over two 
years. Several attempts have been made previously to give orthodontic courses 
extending over a year but for some reason the students do not rush to these 
courses in the numbers that the sponsors have originally expected and the rea- 
son for that is the impracticability of a long course as available to the man in 
practice. You must remember that a man engaged in the practice of dentistry 
with the expense of an office and a family cannot give one year’s time to post- 
graduate work. Such a plan would mean a financial outlay which would be 
practically prohibited for 95 per cent of those engaged in the practice of den- 
tistry. This leaves only a small percentage of men who could take such a cours? 
and the rest of the students will have to come from recent graduates who have 
unlimited financial resources or teachers in colleges as the student in North- 
western University who is taking the course in two years. 

The University of Michigan has also established postgraduate instructions 
but as yet I have seen no announcement of the curriculum, and do not know 
what plan they have followed. I have been told by several graduates of Uni- 
versity of Michigan, that they have established a fellowship in orthodontics 
which includes a certain salary and, I am informed, requires two years to com- 
plete. This fellowship, I suppose is similar to the fellowship in oral surgery 
and will be limited to one or two students, who regardless of how excellent 
the course may be, cannot satisfy the orthodontic demands of the public. There 
must be some other source where postgraduate instructions can be obtained, 
that will be satisfactory from the standpoint of imparting information of a 
valuable nature and which must be so conducted as to be available to the 
majority of men who wish to take postgraduate work. That this problem is 
recognized by educators is shown by the intermittent plan which Millberry has 
outlined and proved by an interview with Dr. Black, Dean of Northwestern 
University, whose views are published in the Bulletin of the Chicago Dental 
Society, under date of January 18. Dr. Black says: ‘‘Hereafter, the number 
of students for undergraduate work in the Dental School of Northwestern Uni- 
versity will be limited to 500. But provisions also will be made for 100 students 
in the graduate school. This will afford opportunity for all those who want 
graduate instructions leading to Master’s Degree and also Postgraduate course 
occupying from two to ten weeks for certain practitioners who wish to brush 
up on any particular subject. The teaching in the graduate dental department 
will be primarily for training teachers and such persons who expect to enter 
a special line of practice such as Orthodontia and Oral Surgery.’’ You will 
notice in the above interview that Black recognizes the necessity of supplying 
a course for the practitioner. The course of a year, which I have outlined to 
you and which when completed gives the Master’s Degree, will not fulfill the 
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demands of 95 per cent of the individuals who want instructions in orthodontics 
and if they cannot get it, they will take up the practice of the specialty with- 
out any training whatsoever. 


It is our belief that the solution of postgraduate instructions in orthodontia 
lies in the establishment of a short intensified course, and a long course. The 
short intensified course will be for the man in general practice who feels the 
need of orthodontic education and if he cannot get something within his means 
he will specialize without any course whatsoever. The short course should 
consist of an intensified study of the fundamental principles of orthodontics 
including the necessary technical instructions which should be associated with 
a large orthodontic clinic, where the men can see a number of cases under treat- 
ment and where the cases can be explained to them so that the theory given 
in lectures can be seen as applied to practical work. This course will have to 
be limited to eight or ten weeks as that is about the length of time the average 
general practitioner can leave his practice to take a postgraduate course and 
go back and pick up his practice where he left off. A course longer than that 
will be prohibited to a large number of men. You may make the statement 
that men who cannot take a year’s course should not enter the practice of 
orthodontics but with the present dental laws you cannot compel them to take 
a year or any course in fact, and you must recognize the situation as it is, and 
do the greatest good for the greatest number. I respectfully ask the members 
present how many of them when they entered the practice of orthodontia could 
have devoted a year’s time to postgraduate studies with the resulting loss of 
time and financial outlay? Now that you are in the practice of orthodontics, 
do not insist that henceforth every fellow that specializes must meet a require- 
ment which you could not have met and which you would not meet now. If 
you are convinced of the superiority of a year’s course and are honest with your- 
self, why do you not go and take the course in Northwestern University, 
where you will be given a Master’s Degree, which is a very desirable thing 
to possess, but which is going to be of no practical value when you are forced 
to go out and compete with others who are able to satisfy the public. The short 
term course has its limitations but in a certain extent are eliminated by giving 
the student the privilege of staying as long as he likes in a clinic, and working 
out his problems from a practical standpoint. 


The question of interneship has been mentioned and it would be a desirable 
thing for students who can afford to do so to enroll with the idea of taking an 
intensified short course and then spending the remainder of the year in the 
clinie taking practical orthodontics and doing research work. I believe, as Dr. 
Black evidently does from the interview, that postgraduate instructions must 
be divided into two courses to meet the demand of the public, a short course 
and a long course. The long course, would be available to but a few and, there- 
fore, should not be the only course. The successful postgraduate institution will 
be the one that serves the public by giving instructions to the greatest number 
of practitioners and enables them to receive information which will allow them 
to better serve the public. Any plan that does not satisfy the need of the 
profession and the public will be an economical and practical failure. 
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SOME RESULTS OF THE ABNORMAL LOSS OF THE DECIDUOUS 
TEETH* 


By S. A. Moore, D.D.S., Lonpon, ONT. 


ANY of us have no doubt found what appears to be a lack of interest on 

the part of the parents with regard to the care and treatment of the 
deciduous teeth of their children. We must realize that the average parent 
has at heart the health and welfare of the child, and if the deciduous teeth 
are neglected, it is probably due to the fact that they are unaware of the im- 
portance of these teeth. It, then, behooves us, as men and women interested 
in the health of these children, to advise the parents of the importance of 
these teeth as regards the present and future health of the child, and, having 
done so, I feel sure there will be less likelihood of lack of cooperation from 
that parent. It is true that some parents show an utter disregard in matters. 
of this nature, and it is to be regretted that they do not suffer, instead of the 
child, for their acts of carelessness. 

In order to impress the parent with the importance of the deciduous teeth, 
we ourselves must be familiar with the conditions resulting from their neg- 
lect. It is with regard to some of the results of the abnormal loss of the 
deciduous teeth that I wish to speak. There is nothing new about the facts 
which I will state, and all of us have probably heard them before, but I do 
hope that after I have finished, the importance of them will be impressed 
upon you more deeply than before. 

The deciduous teeth are used principally as a means of mastication 
during the early years of a child, when the full-sized permanent teeth would 
be out of proportion for the undeveloped jaws and features. They are also 
there for the purpose of giving nature an opportunity to develop and erupt. 
the permanent teeth and establish proper ceclusal relations. 

The loss of a deciduous tooth may be abnormal either by being prema- 
ture, or by being retained beyond the normal period. As school nurses, phy- 
sicians, and dentists, we are more interested in the early loss of the teeth. 
The common causes of premature loss are caries, which predominates, early 
extraction, accident, and constitutional, such as the result of tuberculosis and 
some other systemic diseases. 

The first tooth of a normal child will erupt from five to seven months 
after birth. All the deciduous teeth, twenty in number, should have erupted 
in from two to two and a half years, and be in occlusion by three years of 
age. The mandibular central incisors are generally lost from six to seven 
years of age, being the first of the deciduous teeth to be lost, and the last teeth 
are the canines and second molars, at from eleven to twelve years. These 

*Read before the School Health and Physical Education Section of the Ontario Educa- 


tional Association, 1925. : 
Reprinted from Oral Health of May, 1925. 
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periods are relative, and individual characteristics must be taken into con- 
sideration. <A child may lose her second deciduous molars at nine or ten years 
of age, and the loss be normal, due to the development of that particular 
child. Every deciduous tooth has a succeeding permanent tooth, and the 
permanent tooth is larger, with the exception of the second deciduous molar. 
This tooth is succeeded by the second premolar, and it is generally slightly 
smaller. 

Let us now assume that a child has lost an incisor tooth before the nor- 
mal time. What will be the result? As we are all aware, the teeth are situ- 
ated in the jaws in an arch formation, and at from three to four years of age 
one in contact with the neighbor on either side. If a tooth is lost, the two 
neighboring teeth will tend to move in a slanting position towards each other, 
more or less filling in the space. The deciduous teeth are not only used for 
mastication, but also as means of retention for holding space for the perma- 
nent teeth. Therefore, when a deciduous tooth is lost prematurely, some of 
the space will be taken by the encroachment of the neighboring teeth, and 
the normal lateral development of the jaw in the incisor region will not take 
place. The permanent tooth will erupt either on the labial or the lingual, in 
a torso position, or may remain impacted. The result of this condition will 
not only be seen in the one jaw, but also in the opposing jaw, the teeth of 
which it will not meet in normal occlusion. This will, in time, result in some 
periodontic lesion. In normal occlusion every cusp on every tooth has a cer- 
tain and definite relation. From this it can be quite easily understood that a 
tooth in abnormal relation not only affects the jaw in which it is situated, 
but throws the opposing jaw out of its proper relation. 

The deciduous incisors are often retained beyond their proper period. 
You have no doubt frequently seen the permanent teeth erupting behind 
or above the deciduous teeth. This condition is often easily remedied by the 
immediate extraction of the offending tooth, but should this be delayed for 
some time, the eruptive force of the permanent teeth may be lost, and it will 
then be necessary to bring it into position by some artificial means. 

As mentioned above, the permanent teeth require considerably more space 
than the deciduous teeth, and much of the space is obtained by the expansion 
of the jaws laterally. The two deciduous canines and the four incisors are 
the teeth situated in this particular portion of the maxilla or mandible, and 
should any one of these teeth be lost prematurely there is very slight chance 
of the proper expansion being obtained. 

This is particularly true in the case of the canine. We have all seen 
these cases of malocclusion, with the canines erupting high out of the alveolar 
process. The early loss of the deciduous canines will cause this condition. 
The jaws will not receive the proper development, and, in addition to this, 
there is a tendency for the incisors to become spaced and encroach upon what 
little space there may be for the permanent canine. 

There is also a marked tendency for the first premolar to move forward, 
so that there is practically no space remaining for the permanent canine when 
the time for its eruption arrives. This condition is so common that I think 
particular attention should be paid to the deciduous canine in our school 
work. The importance of this tooth is probably only exceeded by that of the 
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deciduous second molar. In some cases, where there is a lack of space for the 
permanent canine to erupt, it may remain impacted and cause trouble later 
in life. 

There are also frequent cases where the root of the deciduous canine is 
not absorbed. This will result in a prolonged retention of the tooth, and the 
permanent canine will either remain impacted or erupt in some malposition, 
often pressing against the lateral incisor, causing it to rotate. This condition 
is not, as a rule, seen in public school children, but occurs later in life. How- 
ever, if a child of twelve or thirteen years of age has a deciduous canine firmly 
in position, he, or she, should be referred to a dentist for a close examination, 
and, in this way, a condition which might occur later in life, may be prevented. 
The first deciduous molars are lost very frequently from caries. When 
this occurs, the second deciduous molars are inclined to tip forward and the 
canines backwards, partially filling in the space. If this condition is in the 
mandible, it will often cause the anterior teeth to tip upwards and inwards, 
resulting in a pronounced overbite. When the first premolar, which succeeds 
the first deciduous molar, attempts to erupt, the parent will often recognize 
that there is insufficient space, and will have either of the adjacent teeth, the 
second molar or the canine, extracted to make room. I regret to say that a 
few dentists may be prevailed upon to do this, but if he refuses, the 
parent will often have the child work one of the teeth loose. This will result 
in a still worse condition. The tooth will probably erupt, but the succeeding 
tooth of the victim will undoubtedly be in a worse condition. I will emphasize 
again that every deciduous tooth has a succeeding tooth, and, by removing 
two teeth to allow one to erupt in a position, is just making the condition 
worse for tomorrow. 

The most important tooth in the deciduous set as regards size, mastica- 
tion and the relation to the eruption of the permanent teeth, is the second 
deciduous molar. We must use all means within our power to save this tooth, 
to insure a normal occlusion in the permanent set. As we are all aware, this 
is generally the last of the deciduous teeth to erupt. It is true, in some eases, 
that the canine will erupt after it, but not as a rule. This is the guide tooth 
for the eruption of the first permanent molar. We generally speak of the 
first, second and third permanent molars as second teeth. They are second 
teeth inasmuch as they belong to the second, or permanent set, but they do 
not succeed any deciduous tooth, nor are they succeeded by any tooth. They 
obtain their position in the jaws by the forward growth of the mandible, or 
maxilla, as the case may be, and their initial position is governed largely by 
the position of the deciduous second molar. The first permanent molar will 
erupt just behind, and in contact with the second deciduous molar. Should 
this tooth be lost before the eruption of the first permanent molar, the result 
will be disastrous. The permanent tooth will tend to move forward to get 
contact with a tooth, and, in some eases, will even reach the first deciduous 
molar. The movement, in some cases, may be bodily, but is generally in more 
or less of a slanting position, either of which will result in an impacted second 
premolar and impaired masticating efficiency. Should the second deciduous 
molar be lost after the first permanent molar is in position, the tendency is for 
the molar to tip forward and the first premolar to tip backwards, closing in 
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the space for the second premolar, which will either remain impacted to cause 
future trouble, or erupt out of alignment. 

The damage, however, does not stop here. The second and third perma- 
nent molars, erupting in due course, will do so in relation to the first per- 
manent molar, and should this tooth be in a malposition, the others will also 
assume a malrelation. Thus, these teeth will meet the opposing teeth in a 
wrong relation, and the masticating efficiency will be greatly reduced. To 
impress upon you the seriousness of this condition, I will assume that the 
mandibular right first permanent molar has erupted in a wrong position, 
eaused by the premature loss of the mandibular right second deciduous molar. 
In due course, the mandibular right second and third permanent molars will 
erupt in malposition. These three teeth will meet the opposing three teeth, 
the maxillary right first, second and third molars in a malrelation, so that 
there are at least six teeth on the right side in malocclusion. In addition, it 
is possible that the mandibular right first premolar has tipped backwards, and 
this will add to malocclusion by throwing the four premolars out of their 
proper relation. The masticating efficiency on this side will be reduced to 
less than half. In some eases the malocclusion is so extreme on the one side 
that it will tend to cause a malrelation on the opposite side of the jaws. It 
is not uncommon for the masticating efficiency to be reduced 30 to 40 per 
cent. This means that an individual with a normal set of thirty-two teeth 
could lose ten or twelve of them, and still masticate as well, or better, than 
a person who has been unfortunate enough to lose a second deciduous molar 
prematurely. In other words, the premature loss of the second deciduous 
molar may mean, later in life, the loss in function of ten or twelve permanent 
teeth. 

If this tooth is lost prematurely, it is generally lost from five to eight 
years of age, just at the time when a child requires a good masticating appa- 
ratus. It is, therefore, very important, also, that the tooth be retained for 
the immediate use of the child. 

In closing, I would like to say that I may have exaggerated some con- 
ditions. Some children will develop conditions as badly as I have pictured, 
others less so. We are unable to tell at the time how badly the condition may 
become. We must, therefore, endeavor to save the deciduous teeth. Modern 
conditions are such that caries are very prevalent. The diet is not what it 
should be. Foods are too highly prepared, and the child’s jaws do not receive 
the proper exercise, resulting in a lack of growth. 

The parents must be educated where needed, and the children instructed 
in the care of their teeth, and who are in a better position to do this much- 
needed work than those connected with the health of school children? 
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DIET AND NUTRITION IN RELATION TO THE TEETH* 


By O. Henry, D.M.D., L.D.8., LoNpon, ENGLAND 


oa IET and nutrition underlie the problem of dental caries and pyorrhea.”’ 

This statement made by Professor E. V. MeCollom and Dr. Perey 
Howe has aroused the dental profession to a new responsibility—moreover, 
since experimental evidence has been sufficient to prove this important relation- 
ship, it behooves us as dentists to accept the challenge and to learn what ex- 
periments have shown, in order that we may protect our patients by timely 
advice as to correct diet. 

For many years through my connections in the United States I have been 
in close touch with the studies that are being carried on in animal experimenta- 
tion, and the practical application of the conclusions, where the knowledge 
gained was applied to human subjects in settlements, in rachitic nurseries, and 
to dietaries of representative families of varying incomes. The following 
data, which I have gathered from competent authorities, I should like to pre- 
sent for your consideration. 

Let us first consider calcium and its requirements, for this is one of the 
points which all authorities claim has a direct relation to the teeth, and in 
order to understand the daily needs of calcium, a few words on the physio- 
logic processes will be necessary. 

Our most economical source of energy is carbohydrates, that is, starch 
and sugar. The daily supply is carried in the blood as glucose, and our re- 
serve supply is stored up in the form of glycogen in the liver and as fat in 
the tissues, and can be drawn on in time of need. 

Protein need, that is the building material of the body, for building the 
tissues of the child, and for replacing broken down tissues exhausted by the 
adult, must be supplied day by day; we refer to this as the nitrogen balance. 
An abnormally great amount of protein taken on one day cannot store the 
necessary building material, nitrogen, but a large part of that nitrogen will 
be excreted unutilized. An abnormally small amount of protein, less than 
the body needs, will cause the body to attack the tissues for its building mate- 
rial, nitrogen. As there is a nitrogen equilibrium, so also is there a mineral 
equilibrium for each of the minerals. From food in general, we derive an 
adequate mineral supply; only three need careful consideration, caleium, phos- 
phorus and iron. 

Calcium is the one that interests us most as dentists. The supply of c¢al- 
cium must be taken in the food each day for the needs of that day. An ab- 
normally large amount in one day will cause the superabundance to be ex- 
ereted, while its opposite, an abnormally small amount, causes a ravage, that 
is, the necessary amount to keep the body processes going will be drawn from 
the bones, if not supplied in the food each day. This is what is called keeping 


*Read before the American Dental Society of London, July, 1924. 
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the body in ealcium equilibrium, supplying in the food of each day the calcium 
need for that day. This is clearly illustrated in the classic experiment of 
the pigeon fed on a calcium-free diet; after a period of time, the bird was 
unable to fly, then unable to move about at all, yet it continued to live for 
some time after this stage was reached. When it was killed the investigation 
showed that the calcium necessary to maintain the heartbeat had been with- 
drawn from the bones until they were practically decalcified. The rhythmical 
contraction and relaxation of the heart muscle is dependent on this organ 
being bathed by a fluid containing the proper concentration of calcium and 
sodium. Calcium is also an essential constituent in the soft tissues and the 
body fluids as well as the blood. 

An analogous situation exists in the case of the pregnant mother. Bunge 
says: ‘‘Calcium is the constituent which must be observed in her diet, lest 
she withdraw it from her bones and teeth.’’ Lusk says: ‘‘This is especially 
the case in the last ten weeks of pregnancy.’’ Experiments in the Wisconsin 
University proved that cows and goats draw heavily on the calcium and phos- 
phorus of the skeleton in the production of milk. 

The child when he comes to us is building bones, is building new teeth; 
the calcium need of the child is tremendously high, and is a chief concern in 
the diet. 

While the foregoing statement is true when the individual is functioning 
normally, the situation becomes more involved in that condition so common 
in modern life, namely, the rachitie child. 

Again permit me to present to you the findings of investigators: 

Dr. Alfred Hess of New York, after a very extensive study of infants 
in New York City, examined by gross anatomy as well as by x-ray, found so 
many cases of maldeposition of calcium, that is, rachitie children, that he is 
quoted as treating all his New York child patients as incipient rachitics. 


Not believing that diet alone is responsible for rickets, investigators in 
the United States and in England have indueed rickets in animals by lack of 
sunlight and by lack of exercise, the diet being adequate; and have in turn 
restored the animal to normal health by sunlight or by cod-liver oil, and by 
releasing the animal from its eramped position. 

The common factor in these methods has been proved to be the presence 
of phosphorus in its relation to calcium. A diet rich in caleium but lacking 
in phosphorus has failed to cure rickets; when to these cases either sunligh 
or cod-liver oil, that is, phosphorus-bearing elements, was supplied, the cases 
were cured. Less exaggerated cases can be cured by vitamine A diet, that is, 
butter fat. Therefore, according to our present knowledge, we are justified 
in accepting the calcium-phosphorus balance in the diet as the principle which 
determines calcium deposition. 

How can we dentists diagnose calcium deficiency? First, in all cases 
where we find ravages of decay in our young patients. In such eases it is 
our duty to suggest to the parents that there may be a deficiency in the diet, 
for this condition may not alone be brought about by lack of oral prophylaxis. 

Secondly, as Dr. Dewey says, in the mixed dentures, we can diagnose a 
rachitic condition by the early shedding of the deciduous teeth and the late 
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appearance of the permanent teeth, that is, there is a long space of time after 
the shedding of the deciduous teeth before the permanent teeth appear. While 
the late retention of the deciduous teeth, after the appearance of the perma- 
nent teeth, indicates a tubercular diathesis. This is explained in the rachitic 
child by the low degree of metabolism, that is, the rate at which he uses 
energy; the child is a quiet child, wants to be left alone; he feels the need of 
rest, for during the period of rest all his energies are being employed to 
adjust his calcium metabolism. Furthermore, his temporary teeth are lost 
early because the roots are being absorbed before the proper time, as the 
system is withdrawing calcium from wherever it can in the body—and is not 
building permanent teeth, for the body processes and the bones are more vital 
than the teeth. 

Now, it is the opposite in the child of the tubercular diathesis; his rate 
of metabolism is abnormally high, caused by the presence of these germs in 
his system. He is burning up more energy and needs it to carry on the fight. 
You will find this child has a good appetite, is most active, having a super- 
abundance of energy, is perhaps at the head of his class and first in games, a 
much-admired child with his lovely complexion. 

The roots of his temporary teeth are not being absorbed as fast as the 
permanent teeth are built up, because he is capable of taking so much nour- 
ishment, and his system is working at such a high degree of metabolism that 
the building and repairing processes are accelerated. 


The remedy for rickets is natural sunlight, and normal exercise, the diet 
being sufficient in calcium. Then, there are the substitutes: artificial rays of 
the mereury lamp or Alpine light. These are difficult to reeommend as they 
are not always available, but the therapeutic means of curing rickets, namely, 
cod-liver oil, is within the reach of everyone and need only be taken during 
the winter months when there is lack of sunshine. 


Is our diet sufficient in calcium? <A study in New York City on three 
hundred families of incomes ranging from $500 to $3000 has brought the 
conclusion that the American diet is one predominating in meat, potatoes and 
bread and that such a diet is lacking in calcium. 

Milk is the calcium food. If milk is lacking it is difficult to secure an 
adequate calcium supply from other foods. Herbst found that boys between 
six and fourteen consumed three to four times as much calcium in proportion 
to the weight, as is required for maintenance of men. 


Five hundred and sixty calories of milk (about a quart) administered as 
a drink or cooked in the food, will give enough ealeium for a child’s daily 
need, while to supply the same amount of calcium from beefsteak and white 
bread, 10,000 calories would have to be consumed, and a child’s normal calories 
for the day are only about 2000. 


An adequate diet for a child is: 

1. One quart of milk every day, taken as a drink and cooked in the food. 
Recent experiments have shown that with less than this amount, there is not 
sufficient deposition of calcium, while with more than one quart the excess 
calcium is excreted. 
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2. Two vegetables a day, exclusive of potato (the fresher the vegetable, 
the greater the supply of vitamines). The leafy vegetables are the most im- 
portant and should appear four times a week. 

3. Fresh fruit, at least one piece a day. 

4. Cereals in rotation, taken as breakfast foods and addition to soups, 
using preferably the whole grain, bread included. 

5. With the protein supplied by one quart of milk a day, one other 
protein a day in the form of fish, meat, eggs or legumes is sufficient. If 
legumes (peas, beans and lentils) are used as the source of protein, they 
should be used in rotation, because of their supplementary value, that is, 
each one does not contain all the essential amino-acids necessary for tissue 
building. 

The excessive use of sweets should be guarded against, for experiments 
have shown, that sugar used in too great amounts acts against calcium 
deposition. 

Calcium is also found in small amounts in white vegetables such as cab- 
bage, cauliflower and celery, also in meat and in bread. 

Phosphorus, is found in all vegetables having a strong odor such as 
onions, turnips and cabbage, milk and cheese, raisins, dates and figs, and also 
in meat. 

Iron, another important mineral is found in all green vegetables, there is 
a relation in the constitution of hemoglobin of the blood and the chlorophyl 
of the plant, which tells us that green vegetables make red blood. 

Todine is another important mineral and is a constituent of thyroxine, the 
internal secretion of the thyroid, which has its effect on calcium metabolism 
as well as general metabolism. 

Iodine is found in spinach, but when this vegetable is grown far away from 
the sea, as for instance the Great Lake District, it is devoid of iodine; it is 
interesting to note that this is the goiter district of America. 

Let us now consider protective diet. 

In America some think they will be able to cure pyorrhea by dietetic 
means alone, but this is going too far, although there is no doubt that a proper 
protective diet increases the immune bodies in the blood and the saliva, and 
in this way is a great aid to our prophylactic and operative measures. 

The lack of vitamine C in animal experimentation produces loosening of 
the teeth and decay. Now, the lack of vitamine C is the most serious problem 
in our modern diet. In former days when food came directly from the 
garden to the table, when the refining processes of food were unknown, when 
steam tables were not used, vitamine C was not lacking in the food; there was 
a natural supply. 

This is tellingly illustrated by McCollum’s observations on skulls found 
in Iceland, the place where centuries of civilization can be paralleled by 
deeades. He found that skulls of 1850 showed the jaws and teeth in excellent 
condition, these people passed away before the benefits of civilization reached 
them, and although their diet was not rich in vegetables they did eat raw 
meat and raw fish, from which they got their vitamine C. Skulls of the 
modern Icelander show extremely poor jaw and teeth formation. Our modern 
foods, canned products, refined flour, prepared breakfast foods, sugar and 
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jam, in fact all things subjected to refining processes and heat are imported 
and consumed by them to the detriment of bone and teeth. 

Before going further, let us consider vitamines and see what effect the 
lack of them has on animals. 

What are vitamines? Vitamines are substances present in many food- 
stuffs, which have a positive, stimulating, drug-like action on specific tissues 
and organs, and our tissues and organs are dependent for their functional 
integrity on the continual stimulation provided by the intake of foodstuffs 
containing these vitamines. 

Vitamine A also called ophthalmic A because the lack of it manifests 
itself externally in xerophthalmia, an inflamed condition about the eye; it 
is, however, closely connected with digestion and the deposition of caleium. 
Without vitamine A animals cease to grow and show signs of physical un- 
fitness, later we find a congested condition of the intestines, the contents of 
which are putrid, and the bones become porous at the joints. 

Foods rich in vitamine A are: cod-liver oil, milk, cream, butter, egg yolk, 
thin green leaves of plants, yellow vegetables, tomatoes, the germ of the 
seeds (as in the grain), also liver. 

Vitamine B also called antineurotic B because the lack of it produces 
beriberi, the nerves on one side become paralyzed. Pigeons fed on a diet 
devoid of vitamine B develop the characteristic paralysis beriberi, in two to 
three weeks, and on administration of food containing B are cured in a few 
hours. As the body is unable to store this vitamine, its deprivation is quickly 
felt. 

This vitamine is most widely distributed and is not destroyed by cook- 
ing; it is found in all vegetables and in the outer coating of cereals, also in 
milk and egg, and in liver and kidney. Substances rich in vitamine B also 
have an intensely stimulating effect on the functional activity of the whole 
digestive tract. 

Vitamine C also called antiscorbutic C, because the lack of it causes the 
disease of the blood known as scurvy, and in animals, causes loosening and 
decay of the teeth. 

Citric fruits, such as oranges and grapefruit, also tomatoes are the vita- 
mine C foods. It is present in all fruits, and also present in all vegetables 
that are grown above the ground; the fresher the vegetable the more of this 
vitamine it contains. 

This vitamine is the most unstable, because it is destroyed by an alkali, 
oxidation and heat and it is, therefore, important that everyone pay particular 
attention to it. 

Alkali, that is the pinch of soda often put in to keep vegetables green, 
destroys vitamine C. 

Oxidation, that is long exposure to the air also destroys it. 

Heat, overexposure to heat, such as the steam table, entirely destroys it- 

The body does not store this vitamine, therefore, daily supplies are needed. 

This is well illustrated by the case of a young man in New York, who 
knowing some‘hing about the calorie value of food, eating in restaurants and 
wishing to economize, lived on the following diet: 

For breakfast, cereals with pasteurized milk and sugar. 
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For dinner, Boston baked beans, lentils with sausage and an occasional 
meat dish. 

For supper, again cereals with pasteurized milk and sugar. 

He came to the elinie with aching joints and his teeth loosening. His 
case was diagnosed as scurvy, and was cured by a fruit and vegetable diet. 

Experiments have proved that the steam table of the modern restaurant, 
which subjects the food to a long, low temperature, and exposes it to the 
air, entirely destroys vitamine C. 

Dr. Sherman likes to tell the story of his physician friend in the early 
days in Virginia. Every spring he would become ‘‘rheumatiec,’’ as he said, 
and would remark that it was time to take his lemon. Dr. Sherman does not 
doubt, that the ‘‘rheumaties’’ was scurvy in his joints, and that the lemon 
supplied the necessary vitamine C in his diet of corn meal, pork and molasses. 

We cannot be too careful about prescribing amounts when emphasizing 
foods. People think if a little is good, more must be better, and, therefore, 
destroy the balance in the diet. 

A nurse emphasized milk and cereals in the diet of a child of four; the 
mother restricted the diet entirely to these foods, giving the child cereals and 
two quarts of milk a day. The child became very anemic and had other 
characteristics, such as painful joints and flabby gums. She was brought 
into the nursery for malnourished children, fed on a diet with two fresh 
vegetables and fresh fruit every day, the milk and cereals being proportion- 
ately reduced. The child improved so rapidly that one could fairly see it. 
The defective diet was overrich in calcium, had enough phosphorus, but was 
lacking in vitamine C and iron. 

It has been observed in animals on a diet deficient in vitamine C that 
when this vitamine is restored to the diet, the teeth tighten in two weeks time. 

Let me relate some of the most recent experimental findings. 

Colonel McCarrison, experimenting on monkeys in Madras, fed them on 
a diet perfect in every other way, except that it was autoclaved; to some of 
the monkeys he added fresh butter and onions for vitamine A and C, those 
on entirely autoclaved food, died of vitamine starvation in a short time; the 
others lived for about a year and died ultimately, not of vitamine starvation, 
but from other complications due to the changes taking place in the intestinal 
tract. 

He shows the intestinal tract of a healthy monkey and of these monkeys. 
These monkeys’ stomachs were four times the normal size, the small intestines 
were dilated in chains of balloons and the colon had lost all its convolutions. 
The inner coating of the stomach of some was covered with ulcers, some of 
which showed a malignant character, which makes one wonder whether cancer 
has not some relation to deficiency diet. 

Dr. Cramer in his experiments found that on a vitamine deficiency diet, 
not only changes took place in the intestinal tract but also in the mucosa of 
the pulmonary tract. He says that in some of the bronchial or flu epidemics 
in Denmark, there has also been noticed an ophthalmic occurrence similar to 
that which appears in animals on a vitamine A deficiency diet, and he wonders 
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if these epidemics which are now so prevalent are not perhaps aggravated 
by our deficiency diet. 

To those who are of a skeptical turn of mind and think there is such a 
wide difference between animal and man in these matters, it will be of interest 
to note Denmark’s experience during the war. 

A certain proportion of the population, needing to economize, always 
resort to margarine and skimmed milk. The hospitals always had an increas- 
ing percentage of a certain kind of ophthalmic case, similar to xerophthalmia ; 
when, however, the submarine war prevented the importation of margarine, 
the government restricted exportation of butter and milk and rationed them, 
each individual receiving one-half pound of fresh butter weekly and his por- 
tion of whole milk; the ophthalmic department suddenly saw no more of these 
cases, but when the submarine war ceased and margarine made its reappearance, 
they gradually became as numerous as before. At this same time, it is interest- 
ing to observe, there was a sudden decrease in infant mortality. 

Dr. Grenfell likes to relate his experience in Labrador, where beribevri 
formerly was a scourge. In those days in every house he visited, he found 
the occupants more or less paralyzed, during the winter months, with the 
exception of the younger children who crawled about on the floor among the 
chickens. Noticing this in many households, he pressed one mother whose 
children were perfectly healthy, to tell him in what their diet differed from 
the rest of the family; she could think of nothing but the potato peelings 
which were thrown on the floor for the chickens, and which the children had 
the nasty habit of picking up and eating. In those days vitamines were un- 
known, but feeling that raw potato peelings must have some virtue, Dr. 
Grenfell suggested adding them to the general diet. 

I hope I have made it clear to you that diet and nutrition do underlie 
the problem of dental caries and pyorrhea; that by proper food selection, 
supplemented by proper exercise and sunlight, each individual does raise his 
immunity by increasing the immune bodies in the blood; and if he increases 
them in the blood, he also increases them in the saliva, and thereby reduces 
the virulency of the bacterial flora in the mouth. 

I have not tried to exhaust all the matter pertaining to this subject— 
I know there are some among us who ean and will, bring up other interesting 
points. 
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PSYCHOTHERAPY* 
By Louis E. Biscu, M.D., Pu.D., New Yorn, N. Y. 


HEN we enter into the realm of psychotherapy, we find ourselves at once 
in a field of inquiry that is very diversified, sometimes intricate, and 
often contradictory. 

Ever since therapeutists began to suspect that mental processes might be 
important in the treatment of pathologic states, various forms of treatment 
have held sway, principally hydrotherapy, electrotherapy, hypnosis and psycho- 
analysis. There have been ardent advocates for each of these methods and one 
camp has not hesitated lustily to criticize the other. 

The relative merits of various forms of psychotherapy are perhaps beside 
the point here. Suffice it to say that the method of treatment employed depends 
often on the case under consideration, and to extol one form of procedure over 
another is both unwise and unscientific. 

He who deals with organic pathology is very much in the same position 
as a surgeon. Unless he is advanced and farseeing he is likely to think of 
his patient as a piece of mechanism rather than as a human being. 

What I mean is this: Altogether too often the surgeon performs his opera- 
tion skillfully and successfully only to find that months later the patient is not 
as well as he ought to be. He may find him suffering from insomnia, a 
painful sear, restlessness, vague fears, and general nervousness. What has 
happened is that the surgeon has treated only a part of the man and not the 
whole of him. 

For example, there is a case on record in which a surgeon very cleverly set 
a broken arm, put it up in plaster, and brought about complete and cosmetic 
union of the parts. However, despite the apparent success of the doctor’s 
work the patient in question was unable to use his right arm. No nerve had 
been pinched and everything was anatomically perfect, but the arm might just 
as well have been paralyzed so far as its usefulness to the patient was concerned. 

What had happened was simply that the patient, being a violinist and 
much concerned over the fate of his arm, had worried during the course of 
treatment as to what the ultimate results would be. This mental turmoil, which 
the surgeon did not suspect, was left to go by the board, and in consequence, 
repressions and unconscious maladjustments occurred which resulted in a fune- 
tional paralysis. 

Had the surgeon remembered that each human body has a mind, and that 
that mind is always influenced in some degree by changes in the organie struc- 
ture of the organism, he might have had a few leading and searching talks with 
the patient, avoided the worry and repressions, and prevented a calamity. 


“— *Read at the Fourth Annual Meeting of the New York Society of Orthodontists, March 
1925. 
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The lesson to be drawn by the orthodontist from such a case is that he, 
too, should always remember the existence of a mind, no matter what type 
of organic pathology he may be correcting. 

The orthodontist is not as likely to be interested in treatment by water or 
electricity as he is in treatment by the more recent methods such as hypnotism 
and psychotherapy. 

Since the advent of psychoanalysis, hypnosis is not employed as extensively 
in psychotherapy as formerly. This is because hypnosis at best is an emergency 
expedient and its results are not lasting. 

When a patient is hypnotized he is made to accept what the operator tells 
him whether it is reasonable or not, and whether he will or no. In psyeho- 
analysis, on the other hand, the patient is asked to accept nothing and every- 
thing is explained to him in a logical and reasonable cause-effect relationship. 

Waking suggestion, however—a form of hypnotism—should be useful to the 
orthodontist. In fact, we employ suggestion in many of our everyday personal 
contacts. 

Suggestion in this sense implies little more than understanding the char- 
acter make-up of the patient and handling him in such a way that a distinct 
bond of cooperation is created between the subject and the operator, a sort 
of ‘‘sympatico’’ relationship, called in the language of hypnotism, a ‘‘rapport.”’ 

I would therefore urge as an essential preliminary to the treatment of every 
case, a private talk with the patient, preferently alone, in order that confidence 
may be established, fear removed, and cooperation gained. Such a talk should 
not be casual and haphazard but rather built upon a very careful history 
which, we will assume, has already been taken from the parents, if the ease be 
that of a child, or from some one who may know the patient well, if he is an 
adult. Special points to be considered in such a history are the following: 
Is the patient willing, cooperative, interested, cheerful, depressed, fearful, stable, 
timid, bashful, sensitive, assured, modest, suspicious, jovial, boisterous, irritable, 
resentful, restive, moody, shut-in, distracted, anxious, or tearful? 

There is no question in my mind but that if the orthodontist would 
study at least the principles of psychoanalysis he would make himself more 
efficient and dependable in gaining the confidence of any patient. The reason 
is because this new mental science preaches the underlying causes that condition 
human conduct and makes understandable the peculiarities and vagaries and 
contradictions that we meet with in human beings every day. 

Especially illuminating is psychotherapy in understanding children, and 
I dare say the vast majority of your cases are those of immature minds. 

Furthermore, a psychoanalytic background would help tremendously in 
understanding persons of all ages who are neurotic. I, for one, believe firmly 
that the abnormal pressure conditions that pertain in a ease requiring ortho- 
dontie correction and eare can influence the nervous system, throw it out of 
balanee, and thereby lay the groundwork for the development of a neurosis. 

I thought it best not to make this paper too long, but rather to use it by 
way of introduction to general discussion, which I hope will follow. 

To take up every phase of psychotherapy in detail would be an endless 
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job. That the orthodontist can use these methods as valuable aids to his own 
work I believe you will all agree. How deeply anyone of you ought to go into 
them is another matter. Psychotherapy is a life work in itself and I see no 
reason why orthodontists should not refer cases to mental specialists for co- 
operative treatment just as psychotherapists should refer cases more frequently 
than they do to orthodontists and avail themselves of the wonderful advances 
in theory and skill which your science has made in the last few years. 


DENTAL EDUCATION: PAST, PRESENT AND FUTURE* 
By James Davip McCoy, M.S., D.D.S., F.A.C.D., Los ANGELES, CALIFORNIA 


H ISTORY records the fact that the first bonafide effort to teach dentistry 
as a profession was made in 1797 by Joseph Fox, who delivered a series 
of lectures to the medical class of Guy’s Hospital, London. This effort was 
supplemented by the writing of a book entitled ‘‘The Natural History of the 
Human Teeth,’’ which was published in 1803. His lectures were continued as 
an optional course to medical students, but little interest was aroused or prog- 
ress made in the development of the science and art of dentistry. 

In 1800, Horace H. Hayden, an American, who had studied under John 
Greenwood, a pioneer dentist of New York, located in Baltimore. While en- 
gaged in practice his interest in his profession prompted him to study med- 
icine, and in 1825, while a student of a medical class at the University of 
Maryland, he gave a series of lectures on dentistry in the Medical School. 
His efforts marked the first systematized attempt on this continent to teach 
dentistry as a profession. As early as 1817, he advocated the organization of 
a dental society, but not until 1840 were his efforts realized. At that time, 
through the cooperation of Chapin A. Harris, also of Baltimore, the American 
Society of Dental Surgeons was brought into existence. 

In 1839 Chapin A. Harris, with the aid of a few others, established the 
“American Journal of Dental Science’’ as a private enterprise, and two years 
later it became the official organ of the American Society of Dental Surgeons. 

In 1839 Harris and Hayden organized the Baltimore College of Dental 
Surgery, and on February 1, 1840, this institution was granted a charter by 
the State of Maryland. Dr. Hayden was its first president and lectured on 
“The Principles of Dental Science,’’ and later on ‘‘Dental Physiology and 
Pathology.’’ To him may be justly attributed the title of ‘‘The Father of 
American Dental Science.’’ 

The efforts of these ‘‘far-seeing’’ pioneers to establish a ‘‘dental school’’ 
met with opposition and discouragement, both from dentists and the medical 
schools, they being repeatedly told that the subject of dentistry was not of 
sufficient importance to justify a separate school. However, under their potent 
influence and with the cooperation of a few kindred spirits, dentistry soon 


*Reprinted from The Frater of May, 1925. 
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ceased to be a desultory trade and commenced to assume the dignity of a 
recognized profession. 


In 1845, six years after the establishment of the Baltimore College, the 
Ohio College of Dental Surgery was organized. This was due largely to the 
efforts of Dr. James Taylor, who, with Dr. Jesse W. Cook and Melancthon 
Rogers, constituted the first teaching faculty. This college did much to raise 
the standard of the profession in what was then ‘‘the West,’’ for here, prior 
to its advent, the dentist was regarded much on the same par with ‘‘the 
kettle and umbrella mender.’’ In 1888 it became the Dental Department of 
the University of Cincinnati, and continued as such until 1906, when again it 
became a separate institution. 

The first step toward the organization of a dental school in Philadelphia 
occurred in 1845, when the leading dentists of Pennsylvania met and organized 
‘““The Pennsylvania Association of Dental Surgeons.’’ A committee from this 
body made application to the Legislature for a charter for a dental school, 
but were refused. However, five years later, through the efforts of Hon. 
Jesse R. Burden, president of the Philadelphia College of Medicine, a charter 
was obtained, and in 1850 the Philadelphia College of Dental Surgery was 
formally opened. This college continued under the patronage of the Medical 
Sehool, but friction soon occurred, and after holding four sessions the faculty 
decided to resign and reorganize. This was done and a new charter under 
the name of ‘‘The Pennsylvania College of Dental Surgery’’ was obtained. 
This college was later merged with the University of Pennsylvania and ceased 
to exist as an independent institution. 

About this same time Dr. MeQuellen obtained a charter for the organi- 
zation of the Philadelphia Dental College, which is still in existence as the 
Dental Department of Temple University. 

In 1865 the New York College of Dentistry was organized by Dr. Norman 
W. Kingsley, who in addition to studying in the office of his uncle at Elizabeth, 
New York, had graduated from the Baltimore College of Dental Surgery. 

In 1867 the Harvard Dental School was organized and formally opened. 
This was the first school of its kind in the New England States, and although 
six schools preceded it, none was north of New York and only one north of 
Philadelphia. Following these pioneer dental schools many more came into 
existence, keeping pace to some extent with the demand for dentists through- 
out the country. 


During the early days of organized teaching, the requirements for gradu- 
ation necessitated attendance at but one session, which constituted but part 
of a calendar year. Requirements for entrance were a ‘‘good moral charac- 
ter’’ and a working knowledge of the English language, and those funda- 
mentals which are now covered by the ordinary grammar school courses. 

In 1867 the Harvard Dental School established two sessions as a necessity 
for a degree, which requirement was also adopted by most of the other schools. 
Some, however, allowed a credit for one session to those who had previously 
practiced dentistry for five years. At this time dental laws were unknown, so 
that anyone could take up practice who had the inclination to do so. 
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Realizing the instability of a profession not having uniform requirements, 
ten schools got together in 1884 and organized ‘‘The National Association of 
Dental Faculties.’’ This had a very stabilizing influence and as a result other 
colleges joined this group and standards for entrance and graduation were 
materially improved. In 1889, by its action, the course was extended to cover 
three college years of not less than five months each, this rule becoming 
effective with the session of 1891-1892. Later, in 1896, the college year was 
increased to six months. In 1889 the college year was increased to seven 
months. 


In 1900 thirty-seven colleges belonged to this association. By their 
action they decided that, with the session of 1902-1903, no student would be 
matriculated who had not had at least two years of high school work. In 
1907 preliminary requirements were raised to three years high school work and 
the college year to thirty-two weeks of six days actual school work. 


In 1908 the preliminary requirements were raised to four years of high 
school work and the college course extended to four collegiate years of not 
less than thirty-two weeks. 


Realizing the need for trained teachers in the schools, several dental 
educators, with Dr. G. V. Black as the moving spirit, organized in 1893, ‘‘The 
National School of Dental Techniques.’’ Later, in 1898, this body reorgan- 
ized under a broader scope as the ‘‘Institute of Dental Pedagogues,’’ which 
again reorganized in 1914 as ‘‘The American Institute of Dental Teachers.”’ 


In 1908 a group of six university dental schools formed an organization 
known as ‘‘The Dental Faculties Association of American Universities.’’ This 
body, like the ‘‘National Association of Dental Faculties,’’ had in view the 
promotion of high standards of preliminary and collegiate requirements. 


In 1928 these two organizations combined under the name of ‘‘The Amer- 
ican Association of Dental Schools,’’ setting as the minimum for college en- 
trance four years of high school work, and four years of collegiate work for 
graduation. 


In addition to the aforementioned, two other organizations have con- 
tributed to the unifying of dental education, these being ‘‘The National As- 
sociation of Dental Examiners,’’ organized in 1883, and ‘‘The Dental Eduea- 
tional Council,’’ organized in 1910. The former body has made an effort to 
standardize in so far as possible the requirements for State licenses, and has 
tabulated results of State Board examinations to determine the character of 
work done by the colleges as a whole. 


‘‘The Dental Educational Council’’ is composed of representatives of the 
‘‘American Dental Association,’’ ‘‘The National Association of Dental Examin- 
ers’’ and the ‘‘ American Association of Dental Schools.’’ Its object is the 
maintenance of dental educational standards and the improvement of teaching 
methods and facilities. One of the most important achievements of the Coun- 
cil was the examination and classification of all of the dental colleges of this 
country. In their report of 1918 sixteen colleges were placed in Class A, 
twenty-seven in Class B, and four in Class C. 
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In 1922-1923 they again examined and classified the colleges, this time 
conducting the work under the patronage of ‘‘The Carnegie Foundation.”’ 
Under this rating, twenty colleges were accorded Class A, fifteen were put in 
Class B, and two were put in Class C. In the ease of six colleges the classifica- 
tion was postponed. 

At the present time there is a wide variance of opinion as to what dental 
educational requirements should be. Some hold that, for the good of all 
concerned, our present standards should prevail. Others feel that these 
standards are inadequate, and his sentiment has been erystallized in the action 
of several colleges who have added one year of university work as a pre- 
dental requirement. Among those now adhering to this plan are North- 
western University, the Universities of Minnesota, Michigan, Pittsburgh, Iowa 
and Pennsylvania. Harvard University and the New York colleges have gone 
farther and are requiring two years of university work as a predental re- 
quirement. 

The Carnegie Foundation, through its spokesman, Dr. Gies, is urging two 
years of predental university work, to be followed by three years of purely 
dental college training, this plan being known as the ‘‘two-three plan.’’ 
Both Minnesota and Michigan seem to favor this method, although so far 
neither has adopted it. 

The upward trend in requirements for college entrance and graduation 
in dentistry has always been preceded by a similar movement on the part of 
the medical profession. Most of us can remember the day when entrance to 
a medical school required but high school graduation. About fifteen years 
ago these educators felt that those who were to cope with the problems of 
medicine should have more thorough premedical training, and as a result one 
year of university work was established as the requirement for entrance. 
Later, as the result of an investigation of the medical schools by the Carnegie 
Foundation for the Advancement of Science, this requirement was increased 
to two years. This had the effect of greatly reducing the number of matricu- 
lations in medical schools and caused some of the smaller institutions to close 
their doors. Since that time some of the medical schools have arbitrarily 
gone farther and required a bachelor’s degree for entrance. 

With this raising of standards, there has automatically come into exist- 
ence and great popularity such offshoots of medicine as osteopathy, natur- 
apathy, chiropracties, ete., these schools naturally taking many of the stu- 
dents whose preliminary educational requirements excluded them from the 
regular medical schools. 

The question naturally arises, Have the great mass of the American people 
been benefited or have they suffered as a result of too high standards of 
medical education? We are naturally led to wonder which would be best, 
medical men minus some of the cultural attributes which naturally come with 
premedical university training, or the accumulation of flotsam and jetsam 
which have come into being as a reaction to the higher premedical requirements. 

In a significant message to the House of Delegates of the American Med- 
ical Association held in Chicago, June 9, 1924, Dr. William Allen Pusey 
deplored the high cost of medical training ‘‘in time’? and money and ealled 
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attention to the fact that there was a decided shortage of physicians, espe- 
cially for institutional work, for families of small means, for executive posi- 
tions in hospitals, and for the various branches of our public health service. 
From data produced he showed a great scarcity of medical practitioners in 
the rural districts and smaller towns, a situation which promises to become a 
serious emergency. 


After a thorough analysis of the situation he proposes a reorganization 
in medical education along the following lines: (1) Medical college entrance 
requirements to be four years of high school work, carrying the full number 
of recommended units for graduation; (2) three years of medical school 
training (3) to be followed by a hospital internship of not less than one and 
one-half years. 


When it comes to our own field, it looks to me as if some of our educators 
are about to fall into the same trap which ensnared medicine. It is to. be 
hoped that those who sit in the high places of dental education will ponder 
long and earefully before committing such an error. At the present time, the 
minimum requirement for dental college entrance is high school graduation, 
carrying with it the necessary number of recommended units. These same 
requirements apply to most schools of engineering, commerce, law, liberal 
arts, etc. Humanity needs dentists; thoroughly trained, not only as operators, 
but as thinkers, and the question which must eventually be decided is whether 
or not our present plan is the soundest and adapted to bring the greatest 
200d to all concerned. 


When dental colleges increased their course to four years for graduation, 
they did an excellent thing. In the first place, the broadening scope of the 
curriculum demanded it, and furthermore, it placed the dental school on the 
same basis with other university courses. This has increased our prestige and 
otherwise benefited us. 


We are all jealous of our good name. and would like to see the dental 
profession second to none mentally, morally, culturally and from the stand- 
point of its capacity for public service. Humanity needs dentists and dental 
services. Shall we raise our requirements to the point where we, too, will 
suffer a reaction similar to that experienced by medicine? Do we want the 
dental chiropractor, mechanotherapist, naturapath, and what not? Would it 
not be safer for us to select ambitious young men thoroughly trained in those 
fundamentals embraced by the high school and then give them four years of 
well-organized dental college training? With me, the answer would not long 
remain in doubt, but, as I have stated before, there is a vast difference of 
epinion upon this subject. It is up to our profession very largely to decide 
this question, for in the last analysis, their ideals and influence eventually 
tind their reflection in the Dental Schools. 
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THE ADVANTAGES OF A DENTAL HYGIENIST IN 
ORTHODONTIC PRACTICK* 


By BLANCHE A. DoyLe, D.H., TuLsa, OKLA. 


ANY of you orthodontists were once engaged in the practice of general 
dentistry. You struggled on for years, attempting to perform every 
operation the field of dentistry offered, and with what result?) Tong hours 
of labor, only a fair remuneration for your services, because the quality of 
your work as a whole, was little if any, above the average. Being men of 
broad vision you were not content to accept this rating in your chosen pro- 
fession, and while every man here has his particular reason for taking up 
orthodontia, the underlying reason in most cases was simply the realization 
of the vastness of general dentistry and the futility of one human accom- 
plishing much with all of it. The outcome of your reasoning was a decision 
to centralize your efforts and specialize in that branch of dentistry in which 
you were most interested. 

Now, you are prepared to handle your work more systematically, receive 
a somewhat fair compensation for your services and best of all, you feel that 
you are equipped to give your patients a better service in this one field of 
dentistry than you formerly could in trying to run the gamut of the entire 
denal profession. 

Many dental hygienists were once general dental assistants, whose duties 
were varied and numerous. Such an assistant was, and many are today, the 
product of some one dentist’s training, and although she had by application 
made herself invaluable to her employer, her training in all probability availed 
her nothing when a new position was secured. Always, the office trained den- 
tal assistant will find herself in a state of ‘‘beginning again’’ when changing 
employers, for her sphere is indefinite. Like you orthodontists, the assistant 
realized that better service is the direct result of preparation, education and 
centralization of effort. 

The orthodontist in his exclusive practice requires more than a general 
dental assistant, and the dental hygienist is the logical solution. Patients. 
both parents and children, have more confidence in the orthodontist who em- 
ploys a dental hygienist. It has much the same appeal to people generally, a» 
the ‘‘special nurse’’ in a hospital. The dental hygienist has been trained 
particularly in working for children, therefore she is well qualified to meet 
and handle the patients in an orthodontic practice. 

The dental hygienist can bring about better results in many orthodontic 
cases by intelligent instruction in mouth hygiene, emphasizing proper dict. 
urging the importance of the eating of more vegetables, fruit and all those 
foods necessary for the building of healthy bodies and strong teeth, calling 


*Read before the Southwestern Society of Orthodontists, Tulsa, Okla., April 8-11, 1925. 
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parents’ attention to the importance of cooperation with the orthodontist by 
keeping the child’s diet well balanced, thereby aiding normal growth and 
assisting immeasurably in cases of extreme nervousness and_ sensitiveness. 

It has been my experience to hear mothers complain that their children 
would not drink milk, eat carrots, spinach or in fact, little of any of the foods 
so necessary for growing bodies. Such children are invariably the obstinate 
and disappointing cases in orthodontic treatment. The dental hygienist, be- 
cause of her professional training, is in a position to confer with parents on 
these problems, and understanding the importance of mental hygiene and the 
power of suggestion, she can very often stimulate an interest in foods not 
eaten by suggesting games, ete. I have in mind a small girl whose mother 
had never been able to induce her to eat carrots. The complaint was made 
in the child’s hearing, but little attention was given it at the time. Later, 
when the youngster waxed enthusiastic over the amount of money her bank 
contained, she was told of the wonderful game that could be played with 
sliced carrots, the little ones to be classed as dimes, those larger as nickels, 
quarters and so on, the mouth to be her bank. Now, this child proudly re- 
ports her worth in carrots each time she comes to the office for treatment. 
This one incident stimulated the mother’s imagination and recently she ven- 
tured to pass on for the benefit of other mothers, several different ways of 
serving milk and other foods that had heretofore been given up as hopeless 
by her. Now this mother is cooperating with Nature and the orthodontist, 
the child both consciously and unconsciously is cooperating and far better 
results are being obtained than could have been had the child been permitted 
to go on eating only those things she liked, continuing in an anemic state and 
thwarting normal growth generally. 

This little illustration is in no way meant to convey the idea that the 
dental hygienist is in position to prescribe certain foods for children; on the 
contrary, her ability to recognize many deviations from the normal enables 
her to intelligently cooperate with their physician, dentist and the orthodon- 
tist. It is not the thought or wish on the part of the dental hygienist to 
unsurp the rightful position of the orthodontist, as part of her training in- 
volved knowledge of her province in an office. The orthodontist and dental 
hygienist working together is simply the union of two trained minds, and 
this constitutes completeness in an office. 

In an orthodontic practice where the major portion of the practice falls 
in the hours of the middle and late afternoon, and the orthodontist reserves 
his morning hours for constructive work, the dental hygienist is given an 
opportunity of setting aside certain hours each day for prophylactic work for 
other than orthodontic patients. This is of threefold benefit to the orthodon- 
tist: in the first place, dental hygienists, as are other trained people in any 
line of endeavor, are valuable from a purely monetary standpoint. The ortho- 
dontist often feels he cannot afford to employ an assistant whose training 
aud experience place her in a position where she may expect an adequate 
remuneration for her services, but by being able to utilize the morning hours 
in personally conducted prophylactic work, the dental hygienist may inerease 
her personal income without interfering with the general conduct of the 
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office, and thereby. make available to the orthodontist her expert assistance, 
when needed by him, at a very low financial cost. Secondly, this arrangement 
very often is the means of bringing many cases to the attention of parents 
and the orthodontist. You all agree that a child’s dental education should 
hegin very early. My youngest prophylactic patient is fourteen months, and 
I have many whom I have seen regularly for prophylaxis sinee before the age 
of two years. By watching these children keeping their little mouths in a 
healthy condition, and having always an observant eye for any inclination 
to malformation of the jaws and facial lines, and referring them back to 
their dentist for restorative work the dental hygienist is instrumental in 
avoiding the possibility of too early loss or long retention of the baby teeth. 
Much ean be accomplished by the dental hygienist by calling the parent’s 
attention early, to any malocclusion, and as you all know, a short period of 
orthodontic treatment early enough in the baby’s mouth may save years of 
work in the permanent teeth. The child who has been fortunate enough to 
receive prophylactic treatment at the hands of a dental hygienist who has 
not been too busy to give him the same service as that given an adult, will 
later come to the orthodontist and the dental hygienist with confidence 
already established. Thirdly, it is the means of bringing new business and 
establishing a new clientele for the orthodontist; first, by illuminating to 
uninformed people the real provinee of the orthodontist and secondly, ac- 
quainting these people with the knowledge as to where really trained skill in 
this line may be had when needed. The dental hygienist is responsible for 
the orthodontist’s reputation; how many of you have seen, some time during 
your orthodontic career, mouths that have taken months or perhaps years 
to bring into proper occlusion, absolutely wrecked because of caries? This 
condition was largely the result of lack of proper prophylaxis during ortho- 
dontie treatment. The orthodontist handling a large number of eases, does 
not have sufficient time to properly do this prophylactic work, and his con- 
science is not elastic enough to allow him to merely brush the teeth as he once 
did. His patients must have the best service he can give or obtain for them, 
he himself, is representative of the first service, the dental hygienist the 
second. 


Of course, with the newer appliances, lingual arches and light auxillary 
wires taking the place of the heavy labial arch and ligatures, the danger ot 
caries is lessened somewhat, but it is also true that parents and patients are 
inclined to hold the orthodontist responsible for any caries appearing during 
the period of orthodontic treatment. In my opinion, the most important 
thing in orthodontia, aside from the proper regulation of pressure, is the 
keeping of the mouth in a strictly healthy condition by thoroughly cleansing 
and polishing the teeth each time the patient reports for treatment. 


Proper brushing technic and correct mouth hygiene once mastered by the 
child becomes a lifelong habit. The mouth that has been gently guided into 
proper occlusion by the orthodontist, kept clean and healthy by the dental 
hygienist, is the one that must supplant the mouth forced by sudden heavy 
pressure into a perfect dental arch, some few years ago, and whose owner 
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now seeks diligently for the prosthetic specialist who makes them ‘‘ natural 
looking.”’ 


a dental hygienist is invaluable in the office of an orthodontist, but in my 
opinion I have given you the most salient reasons. In the light of these facts, 
it would seem that no orthodontist could err in using for his background, not 
only continued additional technical training for himself, but also the services 
of a highly trained and efficient assistant, such as I believe the dental hygien- 
ist represents. 


EXPANSION OF THE UPPER ARCH IN A CASE IN WHICH ONLY 
THE LOWER ARCH IS UNDER TREATMENT* 


By Harotp CHAPMAN, L.D.S. 


REGARD this case, No. 587, as belonging to Class I, with a tendency to 

distal occlusion; regarding the overbite I express no opinion. The patient 
was five years ten months old when the first models were taken and six years 
eight months when the second models were taken. During three months previous 
to the taking of the second models the patient wore a lingual arch, gauge 20, 
with three loops, attached to the second deciduous molars. During this period 
there was an average increase in width in the mandibular dental arch of 2.6 
mm. and in the maxillary dental arch of 2.3 mm.; no apparatus was used in the 
maxillary jaw. 


MEASUREMENTS 


E|E 


December 16, 1922........... 37.4 31.5 21.1 


E|E D|D c|c 

Bi, 34.4 28.8 18.2 
December 16, 1922........... 31.8 26.1 15.6 


Average increase in width—of the maxillary arch, 2.3; of the mandibular 
arch, 2.6. 


DISCUSSION 


The President said that this case was most useful and he was sorry that Mr. Chapman 
(d not put some theory forward as to why the maxillary arch had widened. Was it 
possible that the actual widening of the mandibular arch mechanically caused a widening 
of the maxillary? Perhaps Mr. Chapman could tell them whether the cusps were well 
marked. 

Mr. Chapman replied that the teeth occluded very well, and it was quite possible that 
the effect was simply due to the mechanical factor of the mandibular teeth acting on 
the maxillary ones. 


*Transactions of the British Society for the Study of Orthodontics. 


Expansion of the Upper Arch d07 


In this paper, I have not attempted to enumerate all of the reasons, why 
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REPORT OF CASES OF EARLY TREATMENT* 


By L. M. Waveu, D.D.S., F.A.C.D., New York 


N reporting these three cases, I] want at the outset to make my position 

clear with reference to early treatment in general. The primary aim in 
all of our work should be prevention. To this end the early recognition of 
factors which predispose to malocclusion is of utmost importance. The gen- 
eral practitioners in dentistry and medicine as well as nurses and parents 
need educating. 

Existing factors which retard proper development should be remedied 
just as soon as they become apparent. Appliances should never be placed 
until it becomes evident that Nature cannot correct the condition without 
mechanical aid. Appliances should be kept on for the shortest possible time 
and be of the simplest form. Just as soon as they have stimulated the 
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development desired, they should be removed and the natural developmental 
urge be permitted to exercise its full influence. 

The three cases I shall show are to be accepted as unusual but as ones in 
which I considered treatment indicated at the period of the development of 
the child at which it was given. 


CASE I. DEFORMITY DUE TO LIP-BITING. (See Figs. 1 to 5) 


Patient was an unusually bright, sturdy boy of three years, one month. 
The appliance consisted of anchor bands on maxillary second molars—decid- 
uous—cearrying a removable lingual arch with four projections about 3 mm. 
long on anterior part that was lingual to the right central, lateral and canine. 
This caused discomfort when the lower lip was sucked against the palate. 
The habit was almost immediately broken, but on removal of the arch would 


*Read before the American Society of Orthodontists, Kansas City, Mo., March 18 t 
21. 1924. 
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return in a few days until after the arch had been worn one year, nine months. 
The lip (Fig. 2) was indurated with increase in tissue cells until about twice 
its normal thickness. I saw patient on an average of once in six weeks. 
Fig. 3 shows lip restored to about normal size. 


Fig. 4.—Shows somewhat the lingual inclination of the mandibular right central, lateral and 
canine. 


: Fig. 5.—The same maxillary cast occluded to a mandibular made after treatment, show- 
— the natural forward movement of the mandibular right central, lateral and 
canine, 


Fig. 6.—Showing deciduous impacted lateral. 


CASE II. IMPACTED DECIDUOUS INCISOR 


Patient was an active boy of three years, three months. History: loss 
of appetite, drulling and twitching of muscles of face due to reflex nervous 
disturbance about once in three or four weeks: aggravated until family and 


Bees 
: 
4 
> 


L. M. Waugh 


Fig. 8. 
Fig. 7—Cast showing absence of maxillary right deciduous lateral. 
Fig. 8.—Showing beginning of development of arch in lateral incisor region. 


Fig. $.—Showing lateral moving downward and about to erupt after four months. 


Fig. 10.—Casts at beginning and after nine months of treatment. 


Fig. 11.—Casts at beginning of treatment and casts made five months 
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physician feared fits. The boy diagnosed his own ease by putting his hands 
to his face and saying it felt as though one tooth were growing into another. 
He was sent to a dentist who had radiograms made and referred the case for 
orthodontic attention (Figs. 6 and 7). 

Maxillary arch was developed on left side (Fig. 8). Maxillary appliance 
consisted of anchor bands on second molar—deciduous—and a labial arch of 
.030 wire. Bands also on centrals and right canine with lingual extensions 
to lingual of first molars to move them bueally without ligating them. Un- 
toward symptoms disappeared in three weeks. Tooth appeared four months 
after appliance was placed. 

After nine months of treatment the patient moved to the vicinity of 
Baltimore and Dr. H. E. Kelsey continued (Fig. 10). 


CASE III. DECIDUOUS MAXILLARY INCISORS LOCKED TO LINGUAL 


Patient was an active boy of four years, six months; labial arch corrected 
in five months of treatment. A retainer was naturally not needed. The 
appliance consisted of a labial arch of .030 wire supported from anchor 
bands placed on the deciduous second molars. The silk ligature was changed 
weekly (Fig. 11). 
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A SYSTEMATIZED TECHNIC FOR THE REMOVAL OF IMPACTED 
MAXILLARY CANINES 


By Leo Winter, D.D.S., New York City 


Clinical Professor of Oral Surgery and Diseases of the Mouth, New York College of Dentistry. 


(Continued from May) 


TECHNIC OF OPERATION FOR IMPACTED MAXILLARY CANINE—EDENTULOUS MOUTH. 
NO EVIDENCE BY DIGITAL PALPATION OF THE POSITION OF THE TOOTH 


(Classification No. 3) 


Y digital palpation an endeavor should be made to determine whether 
the tooth can be felt palatally or bueceally. If this method fails to dis- 
close the outline of a tooth, then it is reasonable to suppose that the tooth 
lies between the buccal and lingual plates of bone (Figs. 38, 39). Under the 
latter circumstance the choice of the modus operandi must be taken into con- 
sideration. The advantages and disadvantages of opening either palatally or 
bueeally are as follows: 
Advantages from buccal opening: 
1. Better view of operative field. 
2. Assistance in retraction of lip. 
3. Consideration of lack of cooperation of patient who in- 
sists upon closing the mouth. 
Disadvantages: 
1. Possibility of postoperative edema (due to the presence 
of loose cellular tissue beneath the orbit). 
Advantages from palatal aspect: 
1. The elimination of postoperative edema. 
2. Little postoperative treatment. 
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Technic for the Removal of Impacted Canines 


Fig. 38. Fig. 39. 


Fig. 38.—Single impacted canine—edentulous mouth. This tooth may be removed from 
the buccal aspect or by way of the palate. The removal by way of the buccal aspect is 
preferable. 

Fig. 39.—Impacted canine, edentulous mouth, caries in crown portion. 


, Fig. 40.—Nature of the incision for the removal of an impacted maxillary canine, eden- 
Be ae mouth, from the buccal aspect. The incision should be made to the side of the frenum 
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Fig. 41.—Showing the retraction of the mucoperiosteal flap. 


Fig. 42.—Position of the mastoid gauge in beginning the removal of the overlying bone. The 
bone covering the superior border of the impacted tooth should first be removed. 
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Fig. 43.—Showing two-thirds of the tooth exposed, a sufficient amount to permit of its removal : 
‘ by means of extracting forceps or an elevator. 5 


Fig. 44.—Showing technic of suturing. The use of three sutures will generally be sufficient 
in this form of incision. 
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Disadvantages: 

1. Lack of proper light to illuminate the field of operation. 
2. The need of the constant cooperation of the patient. 

When a distinct bulge manifests itself, the operator has no alternative. 
The incision is made on the side of the protrusion. 

The operation of choice in these cases would be buceally, unless digital 
palpation disclosed the tooth to lie on the palatal aspect. 

Incisions should be made with a sharp knife (Fig. 40). The Bard Parker 
Blade No. 11, is recommended for this purpose. Make a vertical incision, 
cutting down through the mucous membrane and periosteum to the bone above 
the ridge. Continue horizontally for a slight distance toward the posterior. 
Care should be taken not to tear the mucous membrane nor to eut the 
frenum labium. Elevate the mucoperiosteal flap with a periosteal elevator 
(Hig. 41) and retract the tissues with a retractor or periosteal elevator. Swab 
area carefully with sterile gauze sponges to aid in clarifying the field. 


Fig. 45. 


Figs. 45-48.—Case illustrating the necessity of exposing the apex, because of its peculiar curve 
before tooth could be dislodged. 

Remove a portion of the outer plate, beginning at least a quarter of an 
inch above the ridge to avoid mutilation for the prosthetist; continue up- 
wards until two-thirds of the tooth is exposed. Remove all spicula of bone 
which have become loosened. Place a spear-pointed elevator in position, di- 
recting the foree upward. Undue force should not be exercised if difficulty 
is encountered in dislodging the tooth. Fracture of the alveolar process may 
be the result of the indiscriminate use of foree (Fig. 43). Rather than resort 
to the continued use of force with an elevator or forceps, it is better when a 
partly exposed tooth offers resistance to its removal, to remove more of the 
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overlying bone, even to the extent of exposing the apical end. In many in- 
stances we may have to contend with a curved root which is not discernible 
in the radiogram. The bone may be removed either with various sizes of 
mastoid gauges or by means of round and cross cut fissure surgical burs. In 
using burs, care should be taken not to start the engine until the bur is in 


Fig. 48. 


position, on the particular portion of bone which is to be removed. In using 
the dentai engine, care must be taken not to overheat the burs. 

Irrigate and suture the wound after the tooth is removed (Fig. 44). If 
there is a tendency toward excessive bleeding, insert a dressing of one-half 
ineh strip of 5 per cent iodoform gauze in the posterior portion of the wound. 

Remove the dressing after forty-eight hours, after which time there will 
be no further necessity for it. Irrigation of the wound every forty-eight to 
seventy-two hours will facilitate the healing process. (Figs. 45 to 48.) 


(To be continued.) 
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REPORTING ON RADIODONTIC EXAMINATIONS* 


Dr. CLARENCE O. Stmpson, St. Louis 


Edited By 


Clarence O. Simpson, M.D., D.D.S., F.A.C.D., 
and Howard R. Raper, D.D.S., F.A.C.D. 


HE lack of uniformity and adequacy in radiodontic reports suggests a 
discussion of this important service, and a description of the method em- 


ployed by your essayist. 


In limiting practice to radiodontia before the spe- 


cialty was well established, there were many phases including the reports to 
be systematized, and perhaps an analysis of the subject will be mutually 
helpful. There is a tendency toward lax methods in describing radiodontic 
findings, ranging from unexplained arrows marked on the films or mount, to 
stock charts with a list of possible findings to be checked as they approach 
the needs. All of these subterfuges are evidently used to avoid the labor and 
responsibility of a detailed written report. 

The ideal plan to obtain full value from a radiodontic examination is a 
consultation between the radiodontist and the dentist or physician who is 
treating the patient. This is usually not convenient because of location, time 
involved, or other duties. Even where busy men are located in the same build- 
ing, a consultation almost always necessitates one or both leaving patients 
who are likely to resent such interruptions, and a few of these impromptu 


conferences wreck an appointment schedule. 


Telephone reports are indicated for emergency treatment, but are unsat- 
isfactory as a routine method. When the telephone report is given before the 
negatives are delivered, the description must be exhaustive for the recipient 


to visualize the radiographic evidence. 


If the telephone report is deferred 


until the films are delivered, the time may be inopportune for one or both 
parties. The radiodontist may call too soon or too late for the convenience 
of the dentist or physician, while the dentist or physician may call when the 
radiodontist is otherwise engaged, making it necessary to hastily examine the 


duplieate films. An objectionable feature of telephone conversations is that 
the one who ealls does not know the degree of inconvenience caused to the 


*Read before the American Society of Dental Radiographers. Chicago, Tll., January 20, 1925. 
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other participant, and courtesy deters the latter from explaining circum- 
stances. Some men require both a verbal and a written report. When a 
verbal report is given they request a written copy, and when a carefully 
written report is sent they call to have it repeated. 

The purpose of a written report is to give the physician or dentist who 
treats the patient, the benefit of the radiodontist’s observations and opinions. 
With other qualifications approximating equality, the man whose practice is 
confined to radiodontia will aequire a keener perception and better judgment 
in this field than one who less often has occasion to explore it. The radio- 
dontist knows the conditions under which the examination was made, he is 
familiar with the range of anatomic variations, and he has the opportunity 
of observing the results of different procedures. 

Some dentists boast that they do not want reports and prefer their own 
diagnosis, but usually these are not liberal, progressive men. The radiodon- 
tist does not object to being relieved of report writing if the patient secures 
full benefit from the examination, and this may not be accomplished even with 
a report. The radiodontist’s report is not intended to embarrass the dentist 
in his treatment, but to assist him in the diagnosis and choice of treatment. 
The dentist has the privilege of disregarding the report if it is not substanti- 
ated by the evidence, but without a truthful explanation to the patient it is 
not an ethical privilege of the dentist to disregard evidence of conditions 
which may be improved or corrected. 

Responsibility and difficulty are incurred by written reports since judg- 
ment which often is of vital importance is being passed on the patient, and 
the recorded opinions may be read and criticized by anyone. Regardless of 
what is written, there is a probability of its being condemned because of the 
diversity of views on dental problems. When the examination shows consid- 
erable dental disturbance, oue cannot conceive of a report which would be 
unanimously approved by the patient, the patient’s dentist, the patient’s 
physician, and the usual number of other consultants. In this situation the 
‘adiodontist should state what he believes to be for the welfare of the patient, 
and let opposition and criticism be judged by the evidence. 

A radiodontie report should be accurate, as definite as the evidence per- 
mits, explicitly worded in commonly used terms, and concise. For accuracy, 
care should be exercised in the name of the patient, reference to left or right 
of a particular tooth, and in excluding anatomic structures or variations in 
the interpretation. As a final precaution against error, the report should be 
earetully read before adding the signature. In mention of the signature, it 
is not amiss to suggest that the name unadorned by title or degree is most 
appropriate. The printed form should identify the writer. 

To be definite one must discriminate between fact and fancy without so 
qualifying the statements that they mean nothing. For example, verified 
evidenee of a diseased pulnless tooth with characteristic periapical radio- 
lueence warrants reporting ‘‘indieations of chronic infection.’? Under similar 
conditions. reporting ‘‘decreased density of the bone’’ would be too cau- 
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tiously indefinite, while reporting ‘‘abscess causing the arthritis’? would not 
be proved by the available evidence. 

The choice of words should be given sufficient thought to correctly con- 
vey the ideas, and answer the questions which might arise. Since expression 
of thought without ambiguity, redundancy, or grammatical error is difficult 
for most of us, professional communications should be studied to have them 
creditably represent the writer. This may be done by analyzing the sentences 
to decide whether or not the meaning could be misconstrued, or the diction, syn- 
tax, and punctuation could be improved. A convenient dictionary if encouraged 
to functionate will care for a mental lapse in spelling. Technical terms which 
are not generally used should be avoided, as the object is to supply information 
rather than display knowledge. A sense of propriety and sometimes accuracy 
is demonstrated in substituting simpler words for ‘‘granuloma,’’ ‘‘hyper- 
plasia,’’ ‘‘rarefying osteitis,’’ ‘‘osteogenesis,’’ ‘‘peridontoclasia,’’ and termin- 
ology of similar status. Scientific nomenclature should be developed and 
used, but however precise in distinction a scientific word may be is immaterial 
if it is not understood by those who read the report. On the other hand, the 
selection of words should not degenerate te ‘‘pus pocket,’’ ‘‘dead nerve,’’ or 
‘‘hollow tooth.’’ 


Brevity without sacrifice of essentials is desirable. This is secured by 
having an orderly conception of the details before beginning the report, en- 
deavoring to group and condense the features, using direct statements, and 
adopting a form which eliminates superfluities. A long rambling report is 
laborious to prepare, and tends to obscure the principal issues in the mind 
of the reader who is trying to correlate it with the radiographie evidence. 
Reports should be dictated at a time when distractions and interruptions are 
unlikely. After the negatives are mounted, they should be viewed for a few 
minutes by a suitable light and the aid of a magnifying glass, for study and 
judgment. Then the report should be dictated while the details of the evi- 
denee and conclusions are in mind. 


After a trial with a connected letter form for reports, the writer found 
that the usual contents could be classified into findings, recommendation, and 
conclusion, while the introductory and concluding paragraphs were superflu- 
ous formalities. To further reduce the dictation and typing, printed forms of 
two sizes with marginal paragraph headings for the three divisions were 
adopted. These forms permit of a direct impersonal style which is laconic 
and relieves the overworked capital ‘‘T.’’ The films are not marked, but are 
identified by notations on the mount distinguishing the maxillary, mandibu- 
lar, left, and right regions. | 

In the paragraph on the findings, only the significant physiologic proec- 
esses, abnormalities and pathologic changes are listed. These are stated in 
approximate order of importance, and whenever possible teeth and regions 
are grouped for description. Radiographically, pulpless teeth may be divided 
into three classes which are: those with marked periapical involvement, those 
which appear suspicious because of slight changes not clearly revealed, and 
those which show no periapical disturhance in decisive views. The response 
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to vitality tests is noted when it is questioned or has a bearing on the diag- 
nosis. Marginal bone destruction and obscure caries are reported as an im- 
portant radiodontic service. 

There has been sporadic criticism of the radiodontist for recommending 
treatment procedure, probably due more to prejudice than sound equity. 
Radiographers with commercial inclinations attempt to seduce dentists by 
stating that the diagnosis and treatment are always left to the clinician, and 
conceited dentists say that they do not want any suggestions about treatment. 
The spontaneous reply is that a radiographer who does not feel competent to 
diagnose or recommend procedure surely should not do it, neither should he 
profess to be more than a mere radiographer. The dentist who is always 
sufficient unto himself in dealing with biologie problems does not vet know 
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Report on radiodontic examination of 
Mrs. Re. Ke Hampton. 


Extensive involvement of the bone from upper 
Findings right third molar. Caries endangering the pulp 
in distal of first molar. 


Removal of upper right third molar. Repair 
of the first molar, maintaining vitality of the 


Recommen- yin if possible. Radiographic examination of 


dation 


the other questionable teeth. 


Pulp irritation in the first molar is the 
probable cause of discomfort in this region, but 

Conclusion the condition of the third molar appears hope- 
less. The extensive restorations suggest inves- 


tigation of the other 


Januery 11, 1925. 
Fig. 1.—Specimen report to a dentist who referred a patient for the examination of only 
one region. 
how to learn, and probably treats all dental disorders empirically with pro- 
prietary nostrums. 

The radiodontist cannot be infallible, but when committing his opinions 
to a record he should make the utmost effort to be authoritative by diligently 
studying all phases of the science. If a report is to serve as a consultation 
with the radiodontist, it must supply the information sought by the patient, 
dentist and physician. This may be analyzed as: (1) Is there evidence of 
dental or oral disturbance? (2) What is the character and significanee of the 
disturbanee? (3) What procedures are indicated to correct conditions? 

Recommendations are especially helpful to young dentists of limited clin- 
ical experience, and this counsel has proved a source of mutual gratification. 
Through suggestions along modern trends, the radiodontist may be a progres- 
sive influence in the community. Although the dentist may disagree with the 
recommendations because of the patient’s attitude. the technical demands, or 
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the necessity of condemning his previous operations, the conscientious man 
welcomes the rational opinion of his colleagues. The radiodontist should be 
conservative in recommendations, avoiding fads and innovations in practice. 
All possible latitude in the choice of procedure should be left to the disere- 
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Report on radiodontic examination of 


Mr. T. I. Wilmer. 


Marked indications of infection from 
the upper left first molar. Condition of 
upper right central incisor, and lower 
right first bicuspid questionable. The 

Findings other remaining teeth respond to the 
. vitality test, and periapical structures 
appear normal. Calcareous deposits, and 
marginal destruction from pyorrhea alveo=- 
laris. 


Removal of upper left first molar. 
Thorough canal treatment and filling of 
the upper right central incisor and lower 
right first bicuspid, with subsequent 
radiographic examinations to determine 
Recommendation YOSUItS, unless more radical measures are 
indicated. Removal of deposits and 
treatment to control marginal destruction. 


Doubtless the upper left first molar 
is a source of sepsis which should be 
eradicated. It is possible that efficient 
canal operations will permit the safe 
retention of the other pulpless teeth, but 
developments should be kept under observa- 
tion. The marginal disturbance is un- 
sanitary, but probably not an important 


factor in the 4 


January 10, 1925. 


Fig. 2—Specimen report to a physician on a general radiodontic examination. 


Conclusion 


tion of the physician and dentist. The physician should decide whether 
prompt action to exclude the possibility of oral sepsis is indicated, whether 
compromise measures with experimental conservative treatment is warranted, 
or whether only the minimum imperative operative interference could be tol- 
crated by the patient. The dentist should decide the technical questions 
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involved, the temperamental and economic status of the patient, and take 
cognizance of the relation of oral and systemic conditions. 


Common recommendations are: ‘‘removal of teeth,’’ ‘‘thorough canal 
treatment and filling with subsequent radiographic examinations to determine 
results,’’ ‘‘treatment to control marginal destruction,’’ and ‘‘repair of cari- 
ous teeth.’’ The curettage of diseased areas, root resections, reconstruction 
of restorations, investigation of pulp condition, and examination of the eyes, 
the ears, the nose and accessory sinuses, or a general examination by an intern- 
ist, should be advised when indicated. When radiodontic examinations reveal 
no abnormality or lesion, the recommendation may be ‘investigation and 
treatment along other lines,’’ or ‘‘treatment as indicated by clinical develop- 
ments.’? The customary neglect of adequate postoperative observation makes 
it necessary to emphasize subsequent or periodic radiographic examinations 
when the prognosis is uncertain. 

The portion of the report assigned to conclusion offers a logical place for 
the summary, explanation, discussion, and deduction which would break the 
continuity and be confusing if included in the findings and recommendation. 
This is the most intimate part of the report which modifies the terse preceding 
statements, and reveals the motives of the radiodontist. Doubtless the patient 
and physician are more impressed by the conclusion than the technical phases 
of the report, so the important features should be stressed without exact repe- 
tition. In this connection, references to the prospect of safe conservation. 
the advisability of radical measures, and the probable effect of oral eondi- 
tions on other disturbances are appropriate. A few carefully groomed sen- 
tences will convey the ideas in a convincing manner, maintain the brevity of 
style, and propitiously end the report. 

Radiodontia with its many ramifications and boundless opportunity for 
service must rise above mechanical radiography and incompetent imitators. 
The dealers have exhausted their persuasive wiles to disparage it, avaricious 
multispecialists and unemployed dentists have tried to betray it, but the files 
of a radiodontist demonstrate the need for the most capable men in dentistry 
to limit their practice to it. The laity appreciate radiodontia as a specialty. 
and of its achievements give voluble testimony which cannot be suppressed 
by envious detractors. Radiodontia needs intensive development in many 
departments by professional men who have the courage and zeal to limit their 
practice to one specialty. The character and utility of radiodontie reports 
are an index of the specialty’s advancement, and reflect the caliber of the 
‘adiodontist. 
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A NEW KIND OF X-RAY EXAMINATION FOR PREVENTIVE 
DENTISTRY* 


By Howarp R. Rarer, D.D.S., FLA.C.D., ALBUQUERQUE, N. MEX. 


(Continued from May issue.) 


XIII 
INCLUDING THE Root ENps 


One of my friends is inclined to look upon my interproximal examina- 
tions as a ‘‘make-shift’’ for the standard general radiodontic examination. 
It is not a make-shift, nor a substitute for anything. It is a thing, an entity 
within itself. The interproximal examination is one kind of an examination 
made for a certain purpose. The general (root end) radiodontic examination 
is another kind of an examination made for other purposes. 

Another reaction I have observed in the few friends to whom I have 
revealed, and with whom T have discussed, the interproximal examination is 
indicated by the question asked me: ‘‘Why don’t you figure out a way to 


make intra-oral radiograms of both upper and lower teeth at the same time, 
that will include the root ends?’’ 


From a humanitarian standpoint, such an enterprise would have very 
little significance compared to the interproximal examination. It would 
simply be a new way of doing an old thing. The interproximal examination 
is new and develops an opportunity to prevent disease that is genuinely awe- 
some to contemplate. 


It, the interproximal examination, focuses the attention of both people 
and dentist on the region of the mouth where disease begins. 


However, I must not fail to point out that intra-oral root-end radiograms 
of both maxillary and mandibular teeth may be made, simultaneously on the 
same film, by the bite-wing method herein described. (See Figs. 37-A* and 
37-B.) The tendency though is toward making more negatives for a general 
radiodontic examination, not fewer. Note the development from the ten to 
the fourteen film examination. I believe this tendency is the right one. 


Figs. 37-A and 37-B were made on films held in the bite-wing film packet. 
The use of the bite-wing film packet alone does not make it possible to radio- 
eraph the root ends of both maxillary and mandibular teeth simultaneously 
on the same film in all parts of all mouths. But changes could very probably 
he made in x-ray apparatus which would bring about this feature of uni- 
versality. However, as I have intimated, I rather question the desirability 
of this; it seems scarcely worth the doing. Compared to the development of 


*These illustrations were published in the May issue. 
Copyrighted, 1925, By Howard R. Raper. 


575 


Lode 
* 
7 
2 
| 
i 


576 Howard H. Raper 


the interproximal examination it seems too much like ‘‘marking time.”’ The 
interproximal examination is aggressive, effective, in harmony with develop- 
ment, in tune with progress. 

The most enlightened, the most scientific, and the most devastating blow 
thus far struck the pulpless tooth has just been delivered by Dr. Weston 
A. Price in his truly epoch-making books, ‘‘Dental Infections, Oral and 
Systemic’’ and ‘‘Dental Infections and the Degenerative Diseases.’’ 

In New Orleans, in 1919, as I discussed a paper by Kells, I said in sub- 
stance that I did not believe in 100 per cent extraction of pulpless teeth, that 
we did not know enough about the subject to justify such radical action. 
At that time there were more 100 per cent extractionists than there are today. 
I do not believe in 100 per cent extraction of pulpless teeth now, and doubt 
whether I ever shall, but surely we have knowledge enough to justify a belief 
in striving for 100 per cent prevention of the pulpless tooth. And I will 
say this: that, as our knowledge of the pulpless tooth and the metastatic 
degenerative diseases has grown—and nothing has added so much to that 
growth as Price’s work—just in that proportion has the pulpless tooth ap- 
peared more dangerous. | 

The obvious truth is that the pulpless tooth is an undesirable citizen 
in the oral eavity. Wholesale deportation is scarcely feasible, but we must 
restrict immigration. 

What a wonderful thing to do: to prevent disease. What an oppor- 
tunity dentistry has. It seems almost too good, too simple, too easy, to be 
true. But to the best of our ability to judge, it is true. And it seems equally 
true that in this heroic drama, the radiographic interproximal examination is 
destined to take a very prominent part. 

Perhaps I am overenthusiastic. I know I must seem so. But I want my 
readers to know that the enthusiasm I display is not of recent origin nor ot 
transient duration. What I have said here has been in my mind a long time. 
I have considered and worked to develop the idea for years. The first burst 
of enthusiasm which is often unjustifiable has had time to die down. But 
it has not died. Instead, time has increased it. 

A man writing about an important medical subject should be calm and 
judicial. He should not let enthusiasm or sentiment run away with him, as 
IT may seem to have allowed it to run away with me. But I have had so 
much time to consider this matter calmly and judicially that I now feel 
sufficiently sure of my ground to indulge in the pleasure of frank enthusiasm. 


XIV 
CONCLUSIONS 


1. That dentistry can prevent a vast amount of disease. 

2. That, therefore, it is obviously the duty of dentistry to accomplish 
this prevention. 

3. That such prevention can be accomplished, at this time at least, only 
by the prevention of dental pulp involvement. 
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4. That prevention of toothache and conservation of the deutal pulp 
can be accomplished by finding and filling carious cavities before they reach 
and disease the pulp. 

5. That, in order to find cavities while they are still small and as a 
peg on which to hang the new preventive dentistry of the future, it is highly 
expedient to make yearly or bi-yearly interproximal x-ray examinations. 


6. That the interproximal examination is made in such manner as to 
get the coronal half (or two-thirds) of both maxillary and mandibular teeth 
on the same film. 


7. That the technic for such interproximal examinations is no more diffi- 
cult than other intra-oral radiography. 


8. That it requires only one-half as many negatives to make an inter- 
proximal examination as it does to make the ordinary intra-oral x-ray exami- 
nation, thus reducing cost and bringing the benefits of the preventive den- 
tistry this examination insures within the financial reach of people of ordinary 
or even meagre means. 


9. That dentistry has a most enviable opportunity to give a magnificent 
service to humanity. 


10. That dentistry has in this opportunity an inescapable obligation as 
well. 


(To be contimed.) 
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ABSTRACT OF 


CURRENT LITERATURE 


Covering Such Subjects as 
OrtTHODONTIA — SurGERY — SuRGICAL OrTHODONTIA — DENTAL RADIOGRAPHY 
It is the purpose of this JournaL to review so far as possible the most important literature as it 


appears in English and Foreign periodicals and to present it in abstract form. Authors are re- 
quested to send abstracts or reprints of their papers to the publishers. 


Relation of Dentistry to Obstetrics. J. E. Talbot (Abreester). The Journal 
of the American Dental Association, March, 1925, xii, 3. 


These relations were once limited to the occurrence of caries as a result 
of gestation and to the advisability of extracting teeth and performing major 
dental procedures during that state. Today the subject is much broader. 
The so-called pregnancy toxicosis may have relations with dentistry, as may 
also focal infection in the gravida. The author and others have advocated 
the existence of a causal relationship between apical disease and the toxemia 
of pregnancy. Thus in 1917, a perfectly sound woman with negative history 
ot disease developed this autotoxie state and was found to have infected 
teeth, which, heretofore, had never given trouble of any sort. Others in the 
field are La Vake of Minneapolis and Rowley of the Mayo Foundation. These 
seem to be the only writers who have specifically mentioned dental foci but 
many others have, of course, urged that pus of any focal origin is well able to 
cause a great range of toxic phenomena, and this must include dental foci. 

The question which naturally arises is ‘‘will extraction of infected teeth 
arrest the toxemia of pregnancy?’’ The author has done most of the work 
along this line, and his results show a certain inconstaney, even if eneourag- 
ing. In some cases the high blood pressure which is believed to precede 
eclampsia has been notably lowered. A source of great confusion is the oc- 
casional activation of bacteria through extraction. This result, which cannot 
be foreseen, may possibly have been the basis of the old traditional belief 
that extraction of teeth in the gravida is a pernicious action. Naturally 
some kind of an immune test will be necessary to employ in advance, if teeth 
are to be pulled in routine fashion in gestation. Thus far we only know 
that extraction between the fourth and seventh months gives relative im- 
munity. 


Tuberculosis of the Teeth, Gums and Jaws. [.. R. Cahn (New York). The 
Dental Cosmos, May, 1925, Ixvii, 479. 


The only actual tuberculous lesions in the buceal region usually given in 
textbooks are the ulcers of the mucous membranes and a specific osteitis ot 
the mandible. These are of not much interest to the dentist beeause they 
mostly occur only as very late complications of pulmonary tuberculosis. 
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There are, however, other conditions which develop as a result of the 
basic disease, although not due to the direct action of the bacillus. There 
seems to be a certain amount of demineralization, as a result of which a late 
type of caries may develop, chiefly about the cervical margins of the crowns. 
Alone this lesion is not characteristic, but its association with other mani- 
festations seems to point to tuberculosis. 

The type of caries resembles another late type, viz., that due to preg- 
naney—in each case indicating a simple deficiency of lime. Associated with 
it in the tuberculous is a mild gingivitis, in which the interdental papillae 
disappear and are replaced by a brownish sordes. Occasionally a Vinecent’s 
eingivitis is simulated. It might however be better to state that the latter 
affection may be grafted on the former, because of lowered resistance. Some- 
times it even seems that Vincent’s gingivitis is itself a sort of stigma of tuber- 
culosis, although this is probably going too far. 

A third manifestation to add to the caries and gingivitis is an alteration 
in the alveolar process which is recognizable only in the x-ray plate. This 
is probably due to absorption of lime from the bone and is not readily de- 
scribed beyond the fact that the matrix of the bone seems more or less devoid 
of mineralization. If summed up in a phrase the characteristic of the alveolus 
is ‘large intratrabecular spaces.’’ The symptom is very inconstant and may 
he altogether lacking. 


Experimental Evidence of the Relation of Dental Infection to Systemic Dis- 
ease. R. L. Haden (Kansas City). The Dental Cosmos, May, 1925, Ixvii, 
439. 


The author is the executive of the Deaner Research Institute and his work 
is along the lines carried out in the Mayo Foundation. Some who have worked 
along these lines have not been able to duplicate the work of Rosenow, but 
this deficit seems due to technical shortcomings. The author has made many 
original studies and his work has been published in the Archives of Internal 
Medicine. It involves both animal experiment and the clinie jointly. Thus 
in the case of a housewife with arthritis of the larger joints and limitation 
of motion, the dental radiograms showed four pulpless teeth with an evident 
eranuloma about the root of one. All four were extracted but only one 
showed the presence of a virulent streptococcus. From the latter, a broth 
culture was made and inoculated into the bodies of two rabbits which showed 
on autopsy extensive focal infection. Another woman showed a complication 
of diseases which comprised myocarditis and acute arthritis in addition to a 
chronie suppurative pyelitis, which apparently was the parent infection. The 
radiograms having shown three pulpless teeth, these were all extracted. Rab- 
hits which had been injected with cultures of a green-producing streptococcus 
showed on autopsy multiple abscesses of the renal medulla. 

A third patient with duodenal ulcer may have derived this lesion from 
his bad teeth. Cultures from the latter were inconclusive but on extraction 
the symptoms at once improved notably. Rabbits inoculated with these cul- 
tures developed lesions of the duodenum, following the selective theory of 
Rosenow. 
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Other patients studied, comprised a case of myositis of various muscles. 
and others in which the diagnosis was recurrent iritis, acute encephalitis and 
subacute thyroiditis. In such eases, extraction of suspected teeth led to arrest 
of the malady, while inoculations of pus cultures into rabbits caused miscel- 
laneous foeal lesions. 


Oral Sepsis from the Viewpoint of the Aurist and Rhinologist. J. McCoy 
(New York). The Dental Digest, January, 1925, xxxi, No. 1. 


The unclean mouth is naturally divisible into the merely physically un- 
clean mouth and oral sepsis. A foul mouth is an obstacle to an aseptic opera- 
tion upon the larynx, for example. This holds good both for external inter- 
vention (as laryngectomy) and the use of the natural passages. The author 
reealls the appalling mortality of laryngectomy for cancer which improved 
greatly after calling in the dentist to sterilize the mouth cavity. Not only 
was the mortality improved but the convalescence period was shortened from 
three or four months to less than that number of weeks. Another and foreign 
element cooperated here—the substitution of rectal for pulmonary anesthesis. 

Foeal infection as a causal element of disease is a proposition quite dis- 
similar. In the author’s experience infected teeth are a frequent predisposing 
eause of colds in the head which while themselves not fateful may lead to 
sinus infection. In such a case it is more sensible and economic to attack 
the primary focus of infection, rather than to operate on the frontal sinuses, 
which step may be taken later if indicated. 

The author mentions in passing, as sequelae of focal infection, neuralgia, 
neuritis, deafness (from disease of the ossicles), vertigo, ete. A dissociation 
may occur in any given case, in which there is no deafness but much vertigo. 


Reimplantation of Deciduous Teeth. S. Smelhaus (Prague). Zeitschrift fiir 
Stomatologie, 1925, xxiii, No. 1. 


The author refers to the implantation in its own socket of a milk tooth 
which has in some way come away from it. The practice is old but never be- 
came a part of routine dentistry. The first to replant milk teeth is said to have 
been Mouton, a Paris dentist of the eighteenth century. The author has him- 
self had four successful cases in the past five years. The four were so much 
alike that one case may stand for all. The children were all under three years 
of age and apparently he is not in favor of attempting it when the child is 
much older. The teeth to be replanted ought to be one-root anterior teeth, and 
in the author’s cases were invariably incisors. The loss of the tooth was duc 
to a blow, fall or similar injury. It is understood that the detached tooth to 
be replanted should be sound or at least have a sound root and be free from 
abseess. There is therefore no likelihood of replacing an extracted tooth unless 
a sound one is pulled by mistake. Many will ask ‘‘Is this necessary?’’ or ‘‘I= 
it justifiable?’’ but the author sees no reason why a good milk tooth should not 
be promptly replaced when it is knocked out. He invites the skeptics to read 
his case histories in order to form a mature opinion. The replantation was not 
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of the immediate type for the usual interval was four days and in the meantime 
the tooth was prepared by removing the pulp and filling the root canal with 
Mosetig’s bone filling. In one ease the tooth had been split by the injury, in 
another there was slight caries not involving the pulp, ete. Immediate im- 
plantation is not advisable in these traumatic cases because there is usually in- 
jury of the alveolus which requires some time for the reaction to subside. The 
replanted tooth is wired in with Angle’s wire ligature. The operation and 
after care were under roentgen control. 
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EDITORIALS 


Dental Education 


N this issue of the INTERNATIONAL JOURNAL OF ORTHODONTIA, ORAL SURGERY 

AND RADIOGRAPHY, we are publishing an article on ‘‘Dental Edueation: 
Past, Present and Future,’’ written by Dr. James D. MeCoy, of Los Angeles, 
Calif., and reprinted from The Frater of May, 1925. 

We are reprinting this article because it is the best analysis of dental 
education that has been our pleasure to read. MeCoy has summed up the 
facts and called attention to the difficulties which the medical profession is 
encountering at the present time. Medical edueation has been advanced be- 
yond the stage of practicability. It is very well to carry education toward 
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ideal lines but it must be remembered that the time will eventually arrive 
when the value of any plan of education will be decided upon the services it 
renders the publie. 

It is our belief that ‘‘medical service,’’ from the standpoint of the public, 
is much less satisfactory than it was fifteen years ago, before education 
had been carried to such a high point of specialization. As a result of the 
specialization of medical education, we find various pseudomedical groups 
have sprung into existence. The majority of states have recognized these 
medical cults and their practitioners have been given the same standing as 
medical men. 

Whether we believe in these medical cults or not, the fact remains that 
‘“pseudomedical’’ schools are able to educate a student in much less time than 
regular medical schools and while the ‘‘pseudomedical’’ school is less satis- 
factory than the regular school, nevertheless, the public receives a service 
which, in 80 per cent of the cases is as satisfactory as it would receive from 
the regular practitioners of medicine. Eighty per cent of the ills of the hu- 
man race can be satisfactorily treated with much less special knowledge than 
is required from the regular medical student today. In fact, medical eduea- 
tion has progressed to the point that it is very difficult to find a general prac- 
titioner of medicine who, in years gone by, was known as a ‘‘ family physican.’’ 
In our entire acquaintance of the medical profession today we would be un- 
able to name a general practitioner of medicine but we could name offhand a 
large number of specialists. 

Dental education is fast approaching the point of overspecialization. One 
plan, as mentioned by Dr. McCoy, has for its object the granting of D.D.S. 
degrees only to those men who have followed a special line of study tending 
toward specialization. It has been pointed out that the present plan of dental 
edueation would reduce the number of dental practitioners, or at least force 
dental practitioners into thickly settled communities, leaving a large amount 
of the country without dental service. That this has occurred is proved by 
the fact that Tennessee has passed a bill licensing dental mechanies in certain 
communities. This may seem like a very satisfactory emergency measure, 
hut it must be remembered that, if a man is qualified to practice dentistry in 
one part of Tennessee, it would be very easy to get a court to rule that he is 
equally qualified to practice in another part. In other words, the present law 
as written in Tennessee is ‘‘Class Legislation,’? and it has been proved time 
and time again that ‘‘Class Legislation’’ will not stand in the courts. The 
law may be repealed, which will prevent any more men from being licensed, 
but it cannot be made to recall men who have been already licensed. 

If some of the plans of dental education under discussion are carried out, 
it will only be a short time before some other community will adopt the plan 
of Tennessee and set its own standard for the practice of dentistry. Dental 
education as well as medical education must be practical and the plan adopted 


hy MeCoy in this publication is far better than many advocated by the 
‘idealists. ’’ 
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Normal Occlusion as Related to Centric Occlusion 


OR a number of years one of the principle problems of prosthetists has 

been the establishment of so-called central or centric occlusion. Centric 
or central occlusion has been defined as the relation of the maxillary teeth 
to the mandibular teeth when the jaws are at rest. This, to a certain extent, 
is a correct definition, but still it does not take into consideration various 
factors which must be recognized concerning centric or central occlusion, as 
related to the prosthetic problem and which has a similar bearing on mal- 
occlusion. 

It must be remembered that prosthetists are interested in the restora- 
tion of occlusion; but their patients come to them without any teeth, there- 
fore the definition of centric occlusion has to be considered from a little 
different standpoint, than if we were studying the mouth of an individual 
who has all his teeth. 

In a recent discussion of centric occlusion before the National Society 
of Dental Prosthesis at Dallas, Dr. House gave a definition which is more 
nearly correct than any we have heard. Weare not able to quote him exactly. 
but the impression which we gained from the definition was that centric 
or central occlusion was the normal relation of the mandible to the maxilla 
with all the associated structures-being in normal position and function. 
By associated structure in normal position and function, we would include 
the muscles of mastication, the muscles of expression, and the ligaments 
of the temporomandibular articulation. This definition also implies that the 
patient must have normal respiration and the muscles and mandible must 
he absolutely as they should be in relation to normal breathing. While this 
definition is more or less of a description of what must exist, we would 
further state; the factors of occlusion make it necessary that we consider 
the relation of the mandible to the maxilla in three dimensions, namely; 
anteroposteriorly, laterally and vertically. It seems to us that during the 
past few years the majority of prosthetists who have tried to locate the 
relation of the mandible to the maxilla have been more deeply concerned 
with the anteroposterior relation of the mandible as related to the face and 
the eranium, and have not paid the proper amount of attention to the ver- 
tical relation. We believe that some men in trying to establish the relation 
of the mandible to the maxilla have invaribly forced the mandible into an 
abnormal position and have established such an occlusion that the associated 
anatomic structures have not been at rest; this is especially true of the 
technie in which it is advised that the mandible be retruded as far as pos- 
sible in relation to the maxilla. We believe in a great many instances, it 
is possible for the patient to have a great range of posterior and anterior 
movement of the mandible resulting from abnormal occlusion, and in such 
eases the mandible can be forced much farther posteriorly than normal. 
In other words, an anteroposterior position of the mandible can be estab- 
lished which will produce a false centrie occlusion in which we will not 
have a normal relation of the mandible to the maxilla and associated struc- 
tures. Not only do we find in certain individuals that the patient has 
acquired a habit of assuming an incorrect position of the mandible to the 
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face and cranium, but we have seen different types of malocclusion in which 
plans of treatment have been instituted, in which the patient has been en- 
couraged to assume an abnormal relation of the mandible to the maxilla, face 
and cranium and consequently is establishing an abnormal centric occlusion 
which is as unnatural as the relation of the mandible which we find estab- 
lished with some dentures. We believe either in orthodontia or prosthodontia, 
that any plan for the arranging of the teeth (either natural or artificial) must 
be a plan whereby all the anatomic structures, including the head of the 
condyle in relation to the glenoid fossa, will remain normal, and not be 
placed in a position of stress or strain by having the mandible moved either 
forward or backward, thereby producing a centric occlusion that is abnormal. 
The relation of the one arch to the other must be considered as being the 
relation of the teeth of the mandible to the maxilla as influenced by the 
position of the mandible to the face and cranium. 


Orthodontia as a Public Health Measure and the Seventh International 
Dental Congress 


HE Seventh International Dental Congress has been undergoing organiza- 

tion and development for some time, The Executive Committee of the Com- 
mittee of Thirty of the Seventh International Dental Congress held a meeting 
in Chicago March 19, 1925, and officially adopted rules and appointed officers 
of the sections. 


The congress will open with a general meeting on Monday morning, August 
23, at ten o’clock, and will close with a general meeting, Friday evening, 
August 28, 1925, at eight o’clock. The object of this congress is the advance- 
ment of dental science in its relation to public health. 

Any member of the American Dental Association, can become a member 
of the congress by the payment of an individual membership fee of $10.00 or 
by being a member of an accredited national dental association in joining the 
congress as a body in behalf of all its members. This will probably be the plan 
followed by the American Dental Association and as a result it will make all 
of the state associations members of the congress. 

This Seventh International Dental Congress is the first to be held since the 
World War, the previous congress being called together in London and hurriedly 
adjourned owing to the commencement of hostilities. As a result of the World 
War, dental science was greatly advanced as related to public health and con- 
sequently the Seventh International Dental Congress should be much more im- 
portant and able to establish the relation between dentistry and medical science 
io a greater extent than has ever been done by a previous congress. 

The organization provides that different sections shall be formed similar 
to those now existing in the American Dental Association. Each section will 
have a president and a number of honorary presidents, vice presidents and 
sceretaries. The selection of the honorary presidents will be made by various 
nations according to the new rules adopted on March 19, 1925. 
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Section VIII, is devoted to orthodontia and section officers appointed are 
as follows: 


President : B. E. Lischer, 
4767 Westminister Place, 
St. Louis, Mo. 


Honorary Presidents: Edward H. Angle, 
Santa Barbara, Calif. 


Victor Hugo Jackson, 
40 East 41st St., 
New York, N. Y. 


Vice Presidents: Frank M. Casto, 
1623 Euclid Avenue, 
Cleveland, Ohio. 


H. A. Pullen, 
675 Delaware Avenue, 
Buffalo, N. Y. 


O. A. Oliver, 
Lambuth Bldg., 
Nashville, Tenn. 


Secretaries : L. M. Waugh, 
576 Fifth Avenue, 
New York, N. Y. 


Roscoe A. Day, 
341 Lenox Avenue, 
Oakland, Calif. 


Members of the orthodontic profession can rest assured, from the list of 
the officers appointed, that everything will be done to show the importance of 
orthodontia as related to public health. Orthodontia should be able to make a 
showing at the Seventh International Congress that it has never been able to 
accomplish before. During the last few years evidence accumulated should tend 
to prove that orthodontia is a more important help to suffering mankind, in 
many instances, than any other branch of medical science. We are willing to 
admit that certain lines of medical endeavors have done a great deal of good 
for humanity. Materia medica, bacteriology and pathology have all contributed 
toward the relief of human suffering. Orthodontia is a science which not only 
contributes to its own development but has a peculiar faculty of being able to 
select certain parts from other medical researches and work them into a whole 
and is thereby enabled to render a greater benefit to certain classes of in- 
dividuals than other medical sciences are able to give alone. It is true that 
surgery very often accomplishes remarkable results. The advancement in medical 
research has led to the development of plans and line of treatment which have 
done much to increase the length of human life and render the individual 
happier, but never has any branch of medical science contributed as much to 
human welfare and happiness as orthodontia. In fact, it would almost be im- 
possible to estimate the benefits derived from the science of orthodontia. Whil» 
we may not say orthodontia has directly saved lives it has nevertheless contrib- 


3 
| 
= 
: 
4 
| 


Editorials 587 


uted its part in the improvement of health because it is well known that an 
individual who has malposed teeth is unable to masticate his food properly, 
and without proper mastication the health is bound to suffer. However, this is 
only a part of the contribution which orthodontia makes to humanity because in 
the correction of malposed teeth and the deformed face we not only benefit that 
individual but we benefit the entire community. 


The child with a deformed face not only suffers an embarrassment in every 
walk of life but many homely faces have a bad effect on the public compelled 
to meet them day after day. It is still a known fact that cities and communities 
spend large sums of money in order to beautify their parks and public build- 
ings but would it not be much better to have a community without homely faces 
and would not the benefit to the entire public be just as great? In consider- 
ing orthodontia as a public health measure you must remember that when mal- 
posed teeth of the child are treated and facial deformity removed you have not 
only saved the human life but you have taken the child out of one sphere and 
placed him in another. 

For that reason we think the section of orthodontia in the Seventh Inter- 
national Dental Congress has an opportunity greater than anything that has 
ever been offered before, and we are sure the officers selected will be able to 
live up to the demands made of them. 
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BOOK REVIEWS 


Operative Dentistry for Children* 


OW absurd it would ordinarily seem to judge a book by its dedication 
and yet such lines as 


“To the Children of the World. 
Better Teeth will make a better World’’ 


in a book on dentistry for juveniles, cannot help but raise favorable com- 
ment immediately. By these words the author indicates that of all the big 
things in life, it is the care of the ‘‘Little Ones’’ that counts because aside 
from sentimental reasons, it is the children of today who become the scien- 
tists, statesmen, financiers, ete., of tomorrow. Thus the above quotation 
should induce us to eagerly turn to the contents of Dr. M. Evangeline 
Jordan’s book entitled ‘‘Operative Dentistry for Children.’’ 


The first chapter deals with child phychology and shows the necessity 
and possibility of studying each child individually so as to be able to best 
gauge the means of gaining the child’s interest and confidence. After this 
we proceed to the diagnosis which consists of a detailed examination of the 
mouth with regard to dental pathology itself and in connection with the 
youngster’s physical condition. Chapter III deals with oral prophylaxis 
while Chapter IV points out the reason for caring for children’s teeth. After 
explaining the why and wherefores of treatment we now proceed to the 
treatment itself which includes careful cavity preparation, proper selection of 
filling materials, the drugs most effective for treatment, as well as methods 
for devitalizing deciduous teeth and the care of abscessed teeth. Whether or 
not we agree with all her methods, these chapters are especially commendable 
from the standpoint that all of Dr. Jordan’s choices and technic are based 
on the facts that the deciduous teeth must be preserved until it is time for 
the permanent teeth to replace them and that the permanent teeth should 
be earefully cared for in view of the fact that nature cannot be improved 
upon even by the best artificial restorations. The next five chapters pertain 
to oeclusion and so deal with injury resulting from premature and unneces- 
sary extraction of deciduous teeth; the importance of preserving the first 
permanent molar and its direct relationship to arch formation; the possi- 
bility of saving teeth by pulp amputation without interfering with the physio- 
logic factors involved and also the effect of diet on the teeth. The last two 
chapters deal with suitable equipment for a pedodontist’s office and some 
stories with which to engage the youngster’s interest while operating upon him. 


As we complete the reading of this book it is not merely the thorough- 


*Operative Dentistry for Children by Dr. Evangeline Jordan. Published by Dental 
Items of Interest Publishing Co. and Claudius Ash and Co. of London. 
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ness with which each topic is handled but the fact that ‘‘Prevention’”’ echoes 
and reechoes throughout his work that should cause it to be weleomed as an 
extremely valuable addition to dental literature. It shows us that despite 
the fact that dental operations are mechanical and chemical in character 
yet they can be made to assist instead of hamper the physiologic and. biologie 
factors active in children’s mouths during their development. Besides, it 
shows the possibility of eventually making the public understand pedodontia 
to mean preventing oral pathologic disturbances instead of merely curing 
them, by making them see the necessity for periodic visits to the dentist and 
eorrect diet for the child. 

Dr. M. Evangeline Jordan’s ‘‘Operative Dentistry for Children’’ is pub- 
lished by Dental Items of Interest Publishing Company of Brooklyn, N. Y., 
and Claudius Ash & Co. of London. It is a book worth reading as it advo- 
eates preventive dentistry by helping to bring dentistry into the home and 
thus patients to the dentist. 

M.G 
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ORTHODONTIC NEWS AND NOTES 


Chicago Association of Orthodontists 


A charter, dated March 24, 1925, was granted the Chicago Association of 
Orthodontists, limited to members of the profession practicing Orthodontia 
exclusively. 

The objects of the formation of such an organization are: 


1. To promote fraternal and professional ideals. 
2. The study and advancement of Orthodontia. 
3. Improvement in the practice of Orthodontia. 


The following officers have been elected. 
President—Lloyd 8S. Lourie. 
President-Elect—James A. Burrill. 
Secretary-Treasurer—James W. Ford. 
Board of Censors: 

Charles R. Baker. 
William A. Murray. 
Burne O. Sippy. 


The members of the Program Committee for the coming year are: 


Charles L. Baker, Chairman. 
Thomas L. Grisamore. 
Harris W. McClain. 


Dr. Ernest N. Bach has removed his offices to 1307 Second National Bank 
Building, Toledo. His practice is limited to Orthodontia. 


Dr. Earl R. Andrews announces the removal of his office from 611 Holly- 
wood Security Building to Suite 505-507 Hollywood Security Building, Holly- 
wood, California. Practice limited to Orthodontia. 


Dr. Lawrence G. Singleton of Pittsburgh, Pa., has removed his office to 
609 Grand Avenue, Los Angeles, California. Practice limited to Orthodontia. 


Dr. Harold E. Sippel, formerly associated with Dr. Abram Hoffman in 
the practice of Orthodontia, announces the opening of an office at Suite 201, 
Curtiss Building, Delaware Avenue at Tupper Street, Buffalo, N. Y. Prac- 
tice limited to Orthodontia. 


Dr. William H. Leak has moved from 366 Madison Avenue to 527 Fifth 
Avenue, New York City. 
590 
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